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OBJECTIVES OF THE STUDY 
The purpose of this thesis is to examine the use of external resources in order to expand the 
boundaries of professional competencies. This means external resources can be used for 
example in strategy making decisions or for performance analysis purposes. This topic is 
examined with the help of an IT-based analysis tool in the context of football. 
 
ACADEMIC BACKGROUNG AND METHODOLOGY 
The literature part is mainly based on Resource-Based View (RBV), as it provides interesting 
insights on how a firm’s resource base should be managed so that the resources can generate a 
competitive advantage to the firm. Still, neither RBV nor other strategic management theories 
are able to provide unambiguous solutions, how the use of external resources, such as analysts 
or  fans  of  an  organization,  should  be  organized.  This  thesis  is  set  to  fill  that  research  gap.  
However, the more there are external resources used for analysis purposes, the more there are 
heterogeneity and uncertainty. Thus, there is a positive relationship between heterogeneity 
and uncertainty. Heterogeneity means the broad scale of analyses by external resources and 
uncertainty stems from the difficulty to draw conclusions from a vast set of analyses.  
 
In this thesis I examine, does the use of an IT-based analysis tool lower the uncertainty but 
maintain the heterogeneity, because the IT-based analysis tool codes, structures and shares the 
information to external resources. In addition, I examine that by controlling the form of co-
operation and level of experience of external resources, can the uncertainty be further lowered 
without lowering the original level of heterogeneity. In the context of the experiments the IT-
based tool is represented by a video analysis tool. I examine these issues by executing two, 
exploratory experiments and conduct interviews with key persons. Thus, the methodology of 
this thesis is based on case-methodology. 
FINDINGS 
The findings of this study suggest that the use of video analysis improves the quality of the 
evaluations by external resources. It is recommended to use experienced external resources, 
who have a proven track record and are professionals within the field, for analysis purposes. 
Also those persons, who know the methods of the organization, are able to provide useful and 
innovative  analyses  when  they  accomplish  the  analysis  in  co-operation.  The  study  suggests  
that the use of those resources, who do not know the organization or are not professionals, is 
not recommended.  
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TUTKIMUKSEN TAVOITTEET 
Tämän tutkielman tarkoituksena on tutkia ulkopuolisten resurssien käyttöä strategisissa 
päätöksentekotilanteissa johdon tukena. Aihetta tutkitaan videoanalyysin avulla jalkapallon 
kontekstissa tässä tutkimuksessa. Ulkopuolisten resurssien käyttö organisaation johdon tukena 
ei ole laajalti tutkittua.  
 
KIRJALLISUUSIKATSAUS JA METODOLOGIA 
Ensiksi teen kirjallisuuskatsauksen teorioihin, jotka käsittelevät resurssien hallinnointia 
ylivertaisen kilpailukyvyn rakentamiseksi. Kirjallisuuskatsaukseni pääosassa on 
resurssipohjainen (RBV) – teoria. RBV-teoria ei kuitenkaan yksiselitteisesti pysty vastaamaan 
siihen, miten ulkopuolisten resurssien käyttö tulisi organisoida. Ulkopuolisten resurssien 
käyttöön liittyy vahvasti positiivinen relaatio resurssien heterogeenisyyden ja resurssien 
epävarmuuden välillä. Heterogeenisyydellä tarkoitetaan resurssien tuottamien analyysien 
monipuolisuutta ja epävarmuudella tarkoitetaan sitä, kuinka vaivatonta on muodostaa 
yhtenäinen näkökulma esimerkiksi resurssien antamista kehitysideoista. 
 
Ulkopuolisiin resursseihin liittyvää epävarmuutta voidaan kuitenkin vähentää IT-pohjaisen 
ohjelmiston avulla. Tutkin, pystyykö IT-pohjainen sovellus, tässä tapauksessa 
videoanalyysiohjelmisto, vähentämään resurssien epävarmuutta eli helpottamaan resurssien 
antamista analyyseistä johtopäätöksien tekemistä vähentämättä kuitenkaan resurssien 
tuottamien analyysien heterogeenisyyttä. Tutkin myös voiko resurssien yhteistyömuotoa ja 
asiantuntijatasoa kontrolloimalla vähentää epävarmuutta ennestään. Aihetta tutkitaan kahden 
eksploratiivisen eksperimentin sekä haastatteluiden avulla. Näin ollen tutkimus pohjautuu 
case-metodologiaan.  
 
TULOKSET 
Tämän tutkimuksen löydökset osoittavat, että videoanalyysi parantaa ulkopuolisten resurssien 
arvioinnin tuloksia. Ulkopuoliset kokeneet asiantuntijat voivat tarjota kehitysideoita, joiden 
avulla organisaatio voi parantaa toimintaansa. Myös ne organisaation henkilöt, jotka tuntevat 
organisaation toimintatavan, tuottavat kannattavia kehitysideoita, kun ne ovat tuotettu 
pareittain. Ne ulkopuoliset resurssit, jotka eivät tunne organisaation toimintatapoja, eivät 
kyenneet tuottamaan hyödyllisiä analyysejä.  
 
Avainsanat: Resurssipohjainen teoria, Heterogeenisyys, Epävarmuus, 
Videoanalyysiohjelmistot, Resurssit  
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1 Introduction 
In recent years, there has been a growing interest towards the use of external resources for 
example in the strategy formulation of organizations. The external resources, such as analysts 
or volunteers outside the organization borders, are believed to bring fresh and innovative 
ideas to the analysis processes. The resource-based view (RBV) has been extensively used to 
understand how external resources can be connected with the use of the organization. Several 
researchers (e.g. Wernerfelt, 1984; Barney, 1991; Peteraf 1993; Prahalad & Hamel, 1990) 
have  shown  that  those  organizations  that  are  able  to  control  and  utilize  their  resource-base  
effectively tend to be more successful in comparison with other organizations. Thus efficient 
management of resource-base is on every organization’s agenda. The RBV provides 
interesting insights on how an organization’s resource base should be managed. The RBV 
states that a firm can reach a sustainable competitive advantage by the virtue of unique 
resources being rare, valuable, non-imitable and non-substitutable. In addition, they have to 
be firm specific, in other words heterogeneous and immobile (see e.g. Barney, 1991; Peteraf; 
1993). The dynamic capabilities view (DCV) expands the theory base of the RBV by 
emphasizing resource development and renewal in maintaining the firm´s competitive 
advantage in a dynamic environment (see e.g. Teece et al., 1997). This view also expands our 
understanding how to use effectively external resources. Both the theories have strong roots 
in the strategic management theories and are today the dominant views in the continuum of 
the strategic management theories.  
However, the RBV and DCV are not able to explain issues such as how external resources 
should be arranged and used for analysis purposes. Despite the expanding significance of a 
firm’s optimal resource base, the use of external resources for analysis purposes has not been 
widely studied. Also the effects of using external resources have not been studied extensively. 
The RBV and DCV give only guidelines to the management about what requirements an 
organization’s resource base should fulfill, and thus cannot provide answers, which address 
the critical issues concerning the use of external resources. Therefore some important issues 
still remain without the answers. Thus, it may be valuable to investigate more closely how the 
use of external resources should be managed. 
The aim of this study is to explore the use of external resources. However, the use of external 
resources includes uncertainty. The more there are external resources used for analysis 
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purposes, the more there is heterogeneity within a group of resources as well as uncertainty 
concerning the competence level of external resources. In other words, the more there is 
heterogeneity, the more there is uncertainty. Thus, the more there are external resources used 
for analysis purposes, the more there are heterogeneous analyses. However, the uncertainty, 
which means the range of diverse analyses and their quality due to the varying competence 
level of external resources, grows in the same relation. Thus heterogeneity and uncertainty 
have a positive relationship; growth of either one affects the other one.  
Nevertheless, the relation between heterogeneity and uncertainty can possibly be controlled 
with the help of the impact of IT and the impact of organizing, which in other words mean by 
controlling the form of co-operation and experience level of external resources. The impact of 
IT is based on an IT-based tool. The IT-based tool structures, codes and shares the 
information to external resources and thus possibly lowers the level of uncertainty related to 
the external resources without harming the heterogeneity related to external resources. Also, 
by controlling the impact of organizing, the uncertainty related to external resources may 
further be lowered without affecting the original level of heterogeneity. This is because 
different groups of external resources may have a different influence on the reduction of 
uncertainty, because the experience- and competence level of resources varies. Also the co-
operative knowledge creation may have a stronger influence on the reduction of the 
uncertainty compared with a knowledge creation, which has been accomplished single-
handed. 
Consequently,  in  this  research  I  am  interested  to  examine,  can  an  IT-based  tool  reduce  the  
uncertainty related to external resources’ analyses and can the controlling of the form of co-
operation and experience level of external resources further lower the uncertainty but 
maintain the original level of heterogeneity. In order to limit the research niche of this thesis, 
the described set-up is analyzed in a context of sport organizations, where external resources 
such as external coaches, players or fans can be used as analysts. The external resources may 
bring new, innovative and useful ideas to the coaches. In more detail, I study a complex and 
demanding expert job of a football (=soccer) coach, who can benefit from different 
viewpoints in order to advance the performance of the team. So that the use of external 
resources could be examined, I executed two experiments. With the help of the experiments, I 
examined, were the impact of IT and organizing valid and which external resources should be 
used for analysis purposes in the context of football. Hence this thesis uses the case-
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methodology as a research approach. The key research questions in this thesis are the 
following: 
1. Does the impact of IT, in other words the codification, structuration and sharing 
mechanisms, reduce the level of uncertainty but maintain the level of heterogeneity?  
2. Does the impact of organizing, which consists of co-operation and experience 
mechanisms, further reduce the level of uncertainty but maintain the level of 
heterogeneity?  
In the experiments the IT-based tool is represented by a video-based analysis tool, which 
enables the structuring, coding and sharing of information. The video-based analysis tools 
have advanced substantially during the past few years. Video analysis in sports is used for 
assessing and enhancing the performance of a team or an athlete and it provides visual 
feedback for the coaches and athletes. In addition, video-based analysis tools have been 
developed for a variety of different sports. Their aim is however similar regardless of the 
sport; video analysis in sports is used for assessing and enhancing the performance of a team 
or  athlete.  By  so  far  the  video  analysis  tools  have  mainly  been  used  by  the  coaching  team  
itself. However, now by using the video analysis tool, the quality of coaching is improved, as 
more people can be involved in performance analysis processes. 
The results of the experiments show that the use of external resource with the help of a video 
analysis tool, indeed, brings new and valuable insights to the coaches of a team. A video 
analysis program itself is a valuable tool in enabling football coaches to develop the team’s 
playing system. Thus coding, structuring and sharing turned out to be valuable functions. 
Furthermore, the more there is heterogeneity, the more benefits are achieved. Also, the use of 
video analysis made it easier for coaches to benefit from the analyses. This means that the use 
of video analysis reduced the uncertainty related to the external resources’ analyses but did 
not reduce the original level of heterogeneity. 
Organizing the use of external analysts has also a significant role in improving performance. 
The most useful and innovative ideas came from experienced experts with a proven 
knowledge. Thus expertise plays a major role in the quality of analyses. The experienced 
coaches were able to produce good perceptions, even though the analyses were accomplished 
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alone. This indicates that the more a coach has experience, the better results she or he can 
yield.  However,  when  the  coaches  produced  an  analysis  of  the  performance  of  the  team  in  
group, the analysis was superior. This shows that the impact of co-operation had a positive 
effect on the quality of analysis of experienced coaches. 
The  impact  of  co-operation  also  has  a  positive  effect  in  cases,  when  the  analysts  are  
inexperienced, but accomplish the analysis in pairs. In addition, they must know the playing 
style of the team. Thus they can produce analyses that include innovative and useful ideas. 
Finally, neither fans nor volunteers seem to be able to produce innovative or useful ideas. In 
addition, those who did not use a video analysis tool in analyses, produced low-quality 
analyses.  
Other  findings  that  came  out  in  the  interviews  with  the  coaching  teams,  reveal  that  the  
coaches and participants are unanimous that external resources’ analyses are needed, as they 
bring new, innovative and useful analyses to the coaching team and confirm coaches’ 
opinions.  However, coaches vary widely in their willingness to receive feedback by others. 
Still, new, innovative and useful information in a structured form is needed. Also the sharing 
of the information is vital, both from the point of view of the team and players. In addition, 
the external resources’ objectivity was perceived as critical. Analyses by external, 
experienced coaches were seen as reliable, but the analyses by coaches who had a relation to 
the team were perceived as unreliable. Analyses by fans were not perceived reliable. This 
means that expertise is highly appreciated – the more experienced the analysts are the better 
analysts  they  can  provide.  Such  as  any  other  organization,  also  a  sport  team must  carefully  
establish its goals, which should accurately be followed in order to reach the targets of the 
team. This means, also sport organizations should establish key performance indicators, 
which naturally can vary according to each season. Thus the management of an organization 
must narrow the scope of the situations, in which the management needs external resources’ 
opinions. 
The paper is organized into eight chapters. The first chapter introduces the topics covered in 
this thesis. Chapter 2 establishes the basis of the study by introducing an extensive literature 
review on resource-based view (RBV) and on dynamic capabilities view (DCV). Before 
examining these theories, the history of the strategic management theories I shortly 
represented as they build the basis for the RBV and DCV.  After presenting the RBV and 
DCV, the relation between information systems and RBV is introduced due to the focus on a 
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video analysis tool as enabler of coding, structuring and sharing the information to external 
resources. The aim of the chapter is to build a theoretical framework, which is presented in 
the end of the literature review. In Chapter 3 the research method is described. Chapter 4 
presents the context of the thesis and describes the experiments at length. In Chapter 5 the 
results of the experiments are presented and analyzed via the theoretical framework. Finally, 
the conclusions chapter, Chapter 6, discusses the findings and their implications, along with 
limitations and possible future areas of research. 
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2 Literature review  
In  this  chapter  I  firstly  explain  the  basic  terminology  of  the  strategic  management  process.  
After that, I review the history of strategic management theories and present the continuum of 
the development of the strategic management theories. Secondly, I concentrate on the 
Resource-Based  View  (RBV).  I  also  review  the  criticism  of  RBV  and  discuss  the  relation  
between information systems and the RBV. Thirdly, I present the Dynamic Capabilities View 
(DCV).  DCV  and  RBV  focus  on  examining,  how  a  firm  should  nourish  its’  resource  base.  
With an effective management, it can gain a competitive advantage and strengthen its 
competitiveness. Finally, the theoretical framework of this thesis is presented. 
2.1 Strategic management 
This  subchapter  firstly  defines  how the  competitive  advantage,  which  is  at  the  very  core  of  
strategic management theories, is built and explains the basic terminology related to strategic 
management. Finally, the historical roots and development of strategic management theories 
are examined. 
2.1.1 Strategic management process 
According to Barney (2011: 5-13), the strategic management process bases on a firm’s 
mission and objectives, followed by an external and internal analysis. Thereafter the strategic 
choice is done and implemented into practice. Based on successful strategic choices, one can 
gain a competitive advantage. 
A firm´s strategy defines how a firm should compete in order to make successful actions and 
attain high levels of performance so that stakeholder expectations can be met (Barney, 2011: 
3; Johnson et al., 2006: 9). A successful strategy is a requirement for profitable business and 
competitive advantage. However, the lack of understanding the implications of strategic 
choice or the organizational logic via which a strategy is executed may ruin the firm’s ability 
to generate high levels of performance (Barney, 2011: 13). Thus firms should evaluate 
carefully their critical processes and plan how to utilize them at the best. A strategy should be 
defined as a long-term direction of a company, with which a company can gain an advantage 
through its effective use of its resources and competencies aiming to fulfill stakeholder 
expectations (Johnson et al., 2006: 9).  
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As Barney (2011: 5-13) state, to generate a competitive advantage a firm should begin by 
stating its mission and by defining its objectives. A mission describes the courses of actions, 
how the desired strategy is achieved. The mission is a statement of the organization’s values 
and purpose (Barney, 2011: 13, 15) that should coincide with expectations of stakeholders 
(Johnson et al., 2006: 13). Sometimes the mission may hinder the firm to generate a 
competitive advantage; sometimes it can have a pervasive effect on the firm. Objectives relate 
closely to the mission; objectives are those measurable targets that a firm can use in 
evaluating the success of its mission (Barney, 2011: 5.) Thus the objectives should be tightly 
aligned with the mission.  
An essential part of the strategic management process is the external and internal analyses that 
aim to form a comprehensive picture of the firm’s competitive position (Johnson et al., 2006: 
5-13).  According to Barney (2011: 9-10), in the external analysis the threats and 
opportunities in the competitive environment are examined. In the internal analysis the 
strengths and weaknesses of the firm are identified. These four steps form the SWOT-analysis 
(strengths, weaknesses, opportunities and threats). According to the traditional view of 
SWOT, the firm should make strategic choices that utilize opportunities and neutralize threats 
by  exploiting  strengths  while  avoiding  weaknesses.  Hence,  a  firm  is  able  to  generate  a  
competitive advantage (Barney, 1991). 
After the analyses are executed, the choice of the strategy can be generated at both a business- 
and a corporate level and put into the practice (Johnson et al., 2006: 5-13; Barney, 2011: 9-
11.) Hence the acquisition of competitive advantage, which is at the core of strategic 
management, forms of various steps, which all have an effect on each other thus forming a 
continuously evolving process (Barney, 2011: 5-13). 
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Figure 1. The strategic management process (Barney, 2011) 
 
2.1.2 History  
The field of strategic management has developed during the last centuries into a rich, strongly 
theory based field of research due to the growth of research methods employed and a variety 
of perspectives (Hoskisson et al., 1999). The field has become more academically respected 
and less fragmented as it was in its early eras (Foss, 1997). 
According to Hoskisson et al. (1999), the focus of strategic management research streams has 
fluctuated from internal focus to external focus consisting of the following eras: early 
development, industrial organization economics, organizational economics, resource-based 
view and dynamic capabilities view. The external focus assumes that the competitive 
advantage is created from the competitive positioning whereas the internal focus 
acknowledges the significance of internal factors as important factors creating the competitive 
advantage.  
In this section, the first three eras (early development, industrial organization economics and 
organizational economics) are covered shortly. One should notice that the presentation of 
these three eras follow the logic of the article by Hoskisson et al. (1999), “Theory and 
Research in Strategic Management: Swings of a Pendulum”. Resource-based view (RBV) and 
dynamic capabilities view (DCV) are examined in the next subchapters, because they are the 
Mission Objectives
External 
and Internal 
analysis
Strategic 
choice
Strategy 
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9
newest theories in the continuum of the strategic management theories and are the core 
theories of this thesis. The basic theorems of RBV and DCV are still valid nowadays. 
Early development 
The early steps of strategic management can be traced to the beginning of the 1960s. During 
that time, the emphasis was on internal focus, as it was widely believed that firms’ success 
was composed of their internal and unique competitive resources (Hoskisson et al., 1999.) In 
the 1960s it was supposed that firms differ in their resources, which lead to differential rents 
(Foss, 1997). During this decade, the concept of firm heterogeneity rose for the first time.  
According to various researchers (Foss, 1997; Barney 1991; Foss et al., 1995; Barney, 2011; 
Hoskisson et al., 1999), the field of present strategic management began to take shape based 
on three ground breaking contributions: The theory of the growth of the firm (Penrose, 1959), 
leadership in administration (Selznick, 1957) and strategy and structure (Chandler 1962). 
These three works acknowledged that firms are heterogeneous due to their unique resource 
base. These ideas are still valid nowadays í at the very core of the RBV is the assumption of 
firms being heterogeneous. 
One of the most important antecedents of present RBV, Penrose (1959), found that firms 
should be seen as bundles of productive resources where the resources are effectively 
coordinated and linked. Other essential observations by Penrose (1959) were that resources 
vary largely between firms, there is no straightforward definition for them and there are 
additional sources of heterogeneity than only resources (Barney, 2011: 120.)  Selznick (1957) 
concentrated more on the role of leadership in organizations, but pointed out that each firm 
utilizes and builds its resource base differently yielding to diverse end outcomes (Foss, 1997). 
Chandler (1962) continued from Penrose´s (1959) ideas and sorted out in more detail, how the 
efficient  management  of  resources  effects  on  the  utilization  of  them  (Foss,  1997).  It  is  
frequently claimed that these three great contributions formed the American management 
thinking, which had a significant influence on the later theories (Foss, 1997).  
However, the limitations of research methodology hindered the theory to become 
academically recognized during those days. The methodology was mostly concentrated on in-
depth case studies of single organizations or firms as each case was assumed to be unique and 
complicated. Also the studies encompassed firms as closed entities. Consequently, the studies 
were mainly normative or prescriptive during that time, which made it infeasible to make 
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generalizations. The lack of generalizations and the need for understanding the firms as open 
entities shifted the focus towards a new area: Industrial organization economics, where the 
focus was on external factors (Hoskisson et al., 1999.) 
Industrial organization (IO) economics  
In the 1970s the rise of industrial organization (IO) economics (Porter, 1981; Powell, 1992) 
shifted the focus towards the market structure and competitive position in the industry. The 
influence of economics and especially industrial organization (IO) economics was remarkable 
as it helped the strategy research to become more scientific. IO economics, which used studies 
of a large set of firms, emphasized scientific generalization. This meant the use of statistical 
tools with large data samples (Hoskisson et al., 1999.) 
According  to  Hoskisson  et  al.  (1999),  at  the  core  of  IO economics  is  the  thought  that  firms  
can be divided into different categories based on their strategic similarity. IO economics 
considered the strategic aspects of the industry. As the focus of IO economics was on the 
external  environment  of  a  firm,  new  angles  to  strategy  thinking  rose.  One  of  the  most  
influential models during this time was Bain/Mason paradigm by Bain (1956; 1968) and 
Mason (1939), which was widely adapted in IO economics framework. The paradigm is also 
called S-C-P (structure-conduct-performance) paradigm. The central principle of this 
paradigm is that the characteristics of the industry where a firm competes, affects the firm’s 
performance greatly (Porter, 1981). The paradigm assumed that because the strategies of 
firms are based on the industry structure, the strategies’ joint conduct determines the industry 
performance of the firms in the market (Bain, 1968; Mason, 1953 in Porter, 1981). One aspect 
of SCP-model was that one could ignore the phase between conduct and look straight at the 
industry structure when trying to explain performance. Hence it has been used as a model for 
evaluating the nature of competition in each industry (Porter 1981).   
Even  though  IO  economics  helped  the  theory  of  strategic  management  to  become  more  
theoretical, new challenges emerged. The attention on internal firm-level focus was lacking as 
well as new competitive challenges emerged. Hence the focus of strategic management 
returned back to the internal focus (Hoskisson et al., 1999.)  
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Organizational economics 
At the end of the 1970s the field of strategic management lost its popularity and respect due to 
the inadequate methodology that was implied during the era of industrial organization 
economics. The tools or frameworks did not deliver what firms requested; firms started to 
notice that the strategic plans did not lead to success. Hence the focus started to shift from 
corporate level to functional level (Foss, 1997.) The research started to take new influences 
from organizational economics (Hoskisson et al., 1999). The field of organizational 
economics with its subspecies shared the dissatisfaction with the IO economics- theory of the 
firm (Mahoney and Pandian, 1992).  
According to Barney and Hesterly (1996:115), organizational economics is a sub-field of 
economics “…with an interest on structure, functioning and implications of firms”, without 
“…an interest towards the relationship between competition and organizations”. The literature 
of organizational economics can be divided into four major streams, each focusing on a 
different but related research angle. These research streams are evolutionary economics, 
transaction cost economics, agency theory and property rights theory (Mahoney and Pandian, 
1992). 
One of the most influential articles of evolutionary economics was one from Nelson and 
Winter  (1982);  they  assumed  that  firms  vary  in  the  routines  they  had  developed.  Some  
routines were more valuable and effective than others, which created a competitive advantage 
for the firm (Barney, 2001.) The evolutionary economics emphasized the fundamental 
heterogeneity as a necessary starting point for theorizing (Foss, 1997). As for transaction cost 
economics (TCE), it examined the firm-environment confluence through a contractual or 
exchange-based approach and hence fostered research on firm boundaries (Hoskisson et al., 
1999). As for agency theory, it emphasized the governance structure (Hoskisson et al., 1999) 
and problems of cooperative effort (Eisenhardt, 1989a). The property rights theory examined 
how property rights affect economic behaviour and outcomes (Kim and Mahoney, 2005).  
Consequently, organizational economics has made an important contribution to our 
understanding about organizations (Hesterly et al., 1990). Also the research methodology 
received more sophisticated research methods during this era due to the growing availability 
of large databases and surveys. Thus, more accurate research results were generated 
(Hoskisson et al., 1999.) Consequently, the era of organizational economics has improved our 
understanding of the field of strategic management as it extends our knowledge. 
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The continuum of strategic management 
These three eras, early development, industrial organization economics and organizational 
economics, contributed to the birth of resource-based view and dynamic capabilities view. 
Figure 2 shows a summary of the continuum of strategic management theories.  Because 
resource-based view (RBV) and dynamic capabilities view (DCV) are still the most 
influential theories in today´s strategic management and able to explain the use of resources in 
organizations, I review these theories in more detail in the next subchapters. 
 
2.2 Resource-based view (RBV)  
The aim of this subchapter is present the most central ideas of RBV. The RBV considers the 
role of a firm’s resource base as the main factor in generating a competitive advantage. This 
subchapter firstly reviews the foundations of resource-based view (RBV) and defines the key 
terms of the RBV. The summaries of the most essential articles of this section are presented in 
Appendix C. Secondly, the criticism of RBV is covered, as the criticism has helped RBV to 
become more comprehensive and academically respected. Finally, a review of information 
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Figure 2. The continuum of strategic management theories (Hoskisson et al., 1999) 
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systems and RBV is accomplished in order to examine, how for example a software can be 
regarded as a resource through which a competitive advantage can be achieved. 
2.2.1 Foundations 
This section firstly describes the basic theory and assumptions of RBV. Also the essential 
terminology and requirements of a resource are shortly covered. Finally, the requirements, 
that must be met in order to fulfill the criteria of a resource being competitive, are examined. 
Basic theory and assumptions of RBV  
The RBV originate in the three strategic management theories as described and is now the 
dominant theory in the strategic management continuum. The American Management School 
of thinking such as Penrose, Selznick and Chandler, have largely affected RBV as they were 
one of the first ones who regarded firms as heterogeneous entities due to their unique resource 
base (Hoskisson et al., 1999). 
The theory of RBV was mainly born in the 1980s and 1990s. Such as in the early 
development era, also at the very core of RBV is the thought that each firm has a unique 
combination of resources that effect on the attaining potential of competitive advantage (Foss, 
1997; Collis and Montgomery, 1995; Wernerfelt, 1984). In fact, Wernerfelt (1984) was one of 
the first ground breaking researchers who contributed that the resource-based perspective is 
appropriate for studying the key issues in the formulation of strategy for diverse firms.  
Consequently, the RBV states that the resources are in an essential position when creating a 
competitive edge for a company. The RBV theorists assume that “…firms can be 
conceptualized as bundles of resources, that those resources are heterogeneously distributed 
across firms, and that resource differences persist over time”. These together determine the 
company´s potential to acquire competitive advantage (Eisenhardt and Martin, 2000: 1101.)  
However, the RBV is interested to discover why firms are different and how they achieve and 
maintain competitive advantage (Hoskisson et al., 1999). In other words, the identification of 
strategically significant resources is emphasized in the RBV since they can lead to superior 
performance (Wernerfelt, 1984). 
In order to create a more comprehensive picture about the linkage between resources and 
competitive advantage, a detailed review about the definitions of resources and competitive 
advantage is accomplished. After that the requirements of strategically important resources 
are presented. 
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Essential terminology: Resource 
There is no a single definition for resources. According to Wernerfelt (1984), a resource 
represents everything that could be kept as a strength or weakness of a firm. Barney (1991: 
101) defines resources more precisely, stating that resources can be almost anything that 
“…enable the firm to conceive of and implement strategies that improve its efficiency and 
effectiveness”.  Caves  (1980),  in  turn,  specifies  that  resources  are  those  semi-fixed  skills  or  
assets that can be tangible or intangible. Tangible resources mean the physical assets of a firm 
while the intangible resources represent the non-physical assets of a firm such as information, 
reputation and knowledge.  
According to Johnson et al. (2006: 118) and Barney (2011: 121), typically resources can be 
categorized into four classes: physical, financial, human and intellectual capital. Physical 
resources are the physical technology used in a firm and in its environment. Financial 
resources  include  all  the  monetary  resources  that  the  firm  has.  Human  capital  consists  of  
training, experience, intelligence and relationships of individual managers and employees of 
the firm. Organizational resources represent a collection of individual resources; they include 
for example formal and informal issues such as culture, reputation relations between the 
employees. 
However, one should make a distinction between a resource and capability when talking 
about resources. Resources are the basic units of analysis and a capability is the capacity of 
resources to perform an activity (Liang et al., 2010.) Hence resources and capabilities are two 
different issues that should be kept separately. 
Consequently, due to the various definitions of resources, resources can be widely 
understood, depending on firm context. This means that also external resources, meaning 
those resources that a firm does not necessarily own, can be kept as resources. External 
resources,  such as analysts or consultants outside the firm, thus fulfill  for example Barney’s 
(1991:101) definition of resources, as they are can truly can help a firm to improve its 
proceedings. 
Essential terminology: Competit ive advantage 
Understanding where competitive advantage stems from plays a major role in the field of 
strategic management (Barney, 1991). A firm enjoys a competitive advantage when it is 
capable of creating more economic value compared with its competitors. Also the way, how a 
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firm creates superior economic value, should not be implemented by any competitors 
simultaneously (Barney, 1991). This means a firm has a strategic advantage in comparison 
with  its  competitors  when  it  has  a  unique  earning  logic.  The  economic  value  means  the  
difference between the perceived benefits gained of a product or service versus the full 
economic cost of a product or service. The greater the created economic value, the more a 
firm enjoys a competitive advantage (Barney, 2011: 15.)  
There are two types of competitive advantage; either sustained or temporary. Sustained 
competitive advantage lasts a long time while the temporary lasts only a short time (Barney, 
2011: 16-17.) Barney (1991) defines a sustained competitive advantage also in another way: 
the sustained competitive advantage occurs when none of the current or potential competitors 
implement simultaneously a similar value creating strategy and are unable to duplicate the 
benefits of this strategy (see e.g. Mata et al., 1995). This means that the sustained competitive 
advantage cannot be bought from open markets. Also organizations that create the same 
economic value in comparison with their competitors are said to gain a competitive parity and 
those that have less economic value than their competitors are said to have competitive 
disadvantages that can be either temporary or sustained (Barney, 2011: 38-39). 
Requirements of strategically important resources 
Barney (1991) was one of the first ones who specified the conditions under which firm 
resources can be a source of sustained competitive advantage. The basic requirement for 
competitive advantage is the assumption of firm resources being heterogeneous and immobile 
(Barney, 1991). In comparison with the earlier strategic research, previous strategic research 
had assumed two simplifying assumptions in the strategy research; firms within an industry 
were seen as homogeneous regarding resources and strategies. There also existed an 
assumption about resources being highly mobile.  
The assumption of resource immobility was born based among others on the work of Selznick 
(1957) as well as the assumption of resource heterogeneity bases among others on Penrose’s 
(1959) work (Barney, 2011: 121).  By adopting the assumptions of a resource being 
heterogeneous and immobile, the research in the field of strategy was more likely to describe 
reality compared with the earlier research due to its simplifying assumptions (Priem and 
Butler, 2001a.)  If resources are mobile, competitors could easily implement a strategy and 
enter into the same industry. Also, if the resources are homogeneous, no firm could have a 
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unique or superior combination of resources and hence potential competitive advantage 
(Barney, 1991.) 
By understanding the basic definitions of a resource and competitive advantage one can see 
that a unique earning logic is based on unique resources that firms utilize. This means there 
are no two firms alike (Collis and Montgomery, 1995). Johnson et al. (2006: 121) define that 
unique resources are those that are critical to reach a competitive advantage. In other words, 
the key resources of a company should carefully be nurtured. Consequently, resources and 
competitive advantage have a strong linkage to each other. As already indicated, so that a 
resource can be strategically important and potentially generate a (sustained) competitive 
advantage, a resource should be heterogeneous and immobile (e.g. Barney, 1991; Peteraf, 
1993; Mahoney and Pandian, 1992; Collis and Montgomery 1995). 
Requirements of resource 
Solely the definitions of heterogeneity and immobility are not sufficient to warrant the 
generation of competitive advantage. In addition to being heterogeneous and immobile, a 
resource must satisfy four attributes in order to potentially become a producer of sustained 
competitive advantages: it must be valuable, rare, imperfectly imitable and non- substitutable 
(Barney, 1991). These four capabilities can be described as indicators how heterogeneous and 
immobile  firm´s  resources  are  as  well  as  to  what  extent  they  can  generate  a  sustained  
competitive advantage (Barney, 1991; Johnson et al., 2006). 
x Value  
Resources are regarded as valuable when they improve a firm´s efficiency by enabling 
an organization to implement strategies (Barney, 1991) and are able to deliver value 
for customers (Johnson et al., 2006: 125.)  Only by having capabilities that are 
different from those that competitors have, is not adequate to create a competitive 
advantage (Johnson et al., 2006: 125).  Also, one should notice that the value of a 
firm’s resources and capabilities change over time (Barney, 2011:126). 
 
x Rareness 
Unique or rare resources generate a competitive advantage. In some cases resources 
are situation dependent because they sustain value only in a particular organization 
(Johnson et al., 2006: 125-127). Hence valuable resources are rare (Foss, 1997). 
Barney (1991) also emphasizes the need to bundle firm resources in a unique way. 
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The specific bundle of resources will not sustain to competitive advantage if the 
bundle is not rare. If the bundle of resources is not rare, many firms are able to copy 
and  implement  the  same  set  of  bundles.  Also  Wernerfelt  (1984)  states  that  a  firm’s  
goal is to create a situation where its own resources directly or indirectly make it more 
difficult for competitors to catch up (see also Barney, 1991).  
 
x Imperfect imitability 
So that a resource can generate a sustained competitive advantage, it should be 
difficult to imitate or obtain from the competitors´ point of view. Dierickx and Cool 
(1989) state that a resource is imperfectly imitable for one or a combination of three 
reasons: unique historical conditions, causal ambiguity and social complexity. The 
unique historical conditions determine the organization’s ability to acquire and 
employ resources. When the relationship between the organization´s resources and 
imperfect imitability is poorly understood, it is difficult for competitors to copy a 
successful firm’s strategy because of the difficulty of knowing what resources they 
should imitate. In other words, when an organization understands how its resources 
and competitive advantage link to each other, then also other organizations are able to 
understand the connection and copy the strategy. When it comes to the social 
complexity, one should recognize that firm’s resources might be very complex and 
hence impossible to systemically manage. This reduces the possibilities for other firms 
to imitate the strategy of a successful organization (Barney, 2011). Consequently, this 
is just as Wernerfelt (1984: 173) states; “what a firm wants is to create a situation 
where its own resource position directly or indirectly makes it more difficult for others 
to catch up".  
 
x Non-substitutability  
The requirement of non-substitutability means, “…there must be no strategically 
equivalent valuable resources that are themselves either not rare or imitable” (Barney, 
1991: 111). If valuable substitute resources are easily acquired by a large number of 
firms, then none of the firms can acquire a sustained competitive advantage (Barney, 
1991). Substitution may take various forms; it may mean the substitution of a product 
or  service  or  the  competence  level.  Hence  the  executives  of  an  organization  should  
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understand  the  extent  to  which  the  competencies  can  be  substituted  (Johnson  et  al.,  
2006: 132.)   
                     
Figure 3. The relationship between resource heterogeneity and value, rareness, immobility 
and non-substitutability and sustained competitive advantage (Barney, 1991) 
As Figure 3 indicates, the finding of significant resources that lead to sustained competitive 
advantage is not a straightforward process (Johnson et al., 2006: 127). According to 
economics, valuable resources that are in short supply relative to demand are rare. These 
resources are able to produce a return for a firm. When it is costly to imitate or substitute the 
resource with another resource, the rent from the resource may be long-term (Foss, 1997.) In 
other words, when resources are both rare and valuable, they can produce competitive 
advantage and when they also simultaneously are neither imitable nor transferable they may 
produce a sustainable competitive advantage. Consequently the resource-based understanding 
of competitive advantage is based on this analysis.  
2.2.2 Criticism of RBV  
As any other scientific theory, also RBV has faced criticism. Naturally, a theory is not a good 
theory without constructive criticism, so a careful evaluation of the reliability of a theory is 
needed.  
In the early 2000s, various authors (see e.g. Priem and Butler, 2001a; Lavie, 2006; Amesse et 
al., 2003) challenged the RBV by questioning the reliability of various research results of the 
RBV and its place in the continuum of strategic management theories.  Priem and Butler 
(2001a) claim that the RBV is not theoretically strong and considerable amount of conceptual 
work remains before RBV can meet the requirements of a theoretical structure. Because the 
criticism of RBV is fragmentary, I highlight four of the most significant critiques based on 
their manifestation in various articles (e.g. Priem and Butler, 2001a; Amesse et al., 2003; 
Lavie, 2006; Kraaijenbrink et al., 2010). The most severe criticism concerns the (i) the 
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tautological and insufficient definitions of basic concepts in RBV, (ii) the unclear linkage 
between resource configuration and sustained competitive advantage, (iii) the lack of 
empirical proof and (iv) the lack of recognizing the dynamic environment in the analysis. 
(i) Tautological, vague and insufficient definit ions of basic concepts  
Various authors (see e.g. Priem and Butler, 2001a; Amesse et al., 2003; Kraaijenbrink et al., 
2010) claim that the definitions of basic concepts used in RBV are tautological. Due to the 
vivid conversation about the definitions and terminology there is no consensus about the exact 
definition of resource-based view (Peteraf, 1993). Amesse et al. (2003) add that the 
tautological content of the basic concepts diminishes the validity of RBV. For example, terms 
such as strategic assets, resources, competencies and capabilities need thus clarification, 
because there are multiple definitions of each term. Also Kraaijenbrink et al. (2010) state that 
the RBV is tautological: the attributes of resources such as “value” and “uniqueness” appear 
in both as explanans (explanation of the phenomenon) and as explanandums (a phenomenon 
that  needs  to  be  explained).  So  that  RBV  can  be  considered  as  a  scientific  theory,  the  
definitions in RBV should make a difference between the explanans and the explanandum. 
This would diminish or deny the tautology related to the definitions. 
Kraaijenbrink et al. (2010) and Priem and Butler (2001a) continue by arguing that both the 
four attributes of a resource (value, rareness, imperfect imitability and non-substitutability) 
and the definition of the resource are neither necessary nor sufficient so that RBV could be a 
useful theory. This leads to the point that RBV is not scientifically valued as a field of 
research. Consequently, Kraaijenbrink et al. (2010: 20) note that RBV “with its over-
emphasis on the possession of individual resources, and insufficient acknowledgement of the 
importance of bundling resources and of the human involvement in assessing and creating 
value, it does not sufficiently capture the essence of competitive advantage, neither statically 
nor dynamically”.  
(ii) Unclear l inkage between resource configuration and sustained 
competit ive advantage 
The RBV assumes the existence of heterogeneity between the firms through the unique use of 
firm resources, which leads to generation of competitive advantage. Priem and Butler (2001a) 
counterargument that different resource configurations can generate the same value for firms 
and thus no competitive advantage can be attained. In other words, unique resource 
combinations may not always necessarily lead to competitive advantage. This in contradiction 
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to the previous research of RBV, since RBV assumes that with unique resource combinations 
a firm can differ and generate competitive advantage. 
Lavie (2006) argues that RBV does not take into account the network resources of 
interconnected firms. This means that interconnected firms can receive value from resources 
that they do not fully own or control. However, he notes that the nature of relationships 
between firms may be more important than the nature of resources in networked 
environments.  
(iii) Lack of empirical proof 
Based on the article of Barney (1991), Priem and Butler (2001a) argue that RBV does not 
fulfill  the  requirements  required  of  a  theoretical  system  due  to  its  lack  of  empirical  proof.  
Priem and Butler (2001a) state that in order to fulfill the requirements of a scientific theory, 
some of the statements must be law like, which means that statements should be generalized 
conditions and have empirical content. Due to the missing law like generalizations of the 
RBV, it is hard to test the theory empirically. Later Priem and Butler (2001b: 162) concluded:  
“more work on definitions of constructs will be required before strong empirical tests are 
possible”. Consequently, lack of empirical proof has hindered the development of RBV. 
(iv) Lack of recognizing the dynamic environment  
Much of the literature has not recognized the dynamic environment in which organizations 
work (Priem and Butler, 2001a; Kraaijenbrink et al., 2010). Due to the static nature, RBV has 
limitations to strategic management research. The limitations concern for example the 
descriptive limitations. RBV identifies generic characteristics of resources without 
acknowledging for example the differing situations. Also the processes under which resources 
work remain in the black box. In other words, RBV does not provide answers to when, where 
and how questions. The static nature may result in why part of the RBV stays in a black box 
(Priem and Butler, 2001a.)  
Also Barney (2001) acknowledges the claim by Priem and Butler (2001a) about the 
importance of dynamic analysis, which RBV does not take account. Various authors (e.g. 
Teece et al., 1997; Eisenhardt and Martin, 2000; Helfat et al., 2007) stress the importance of 
the dynamic analysis. Figure 4 summarizes the main criticism of RBV. 
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Figure 4. The main criticism of RBV 
2.2.3 RBV and information systems  
RBV can be applied to investigate information systems. Firstly, this section describes the 
linkage between the resource-based view and information systems resources. The influence of 
IT resources on a firm’s competitiveness is examined. Secondly, the relationship between IT 
and firm performance is reviewed. The aim is to review, how a firm can generate a 
competitive advantage through the use of information systems resources.  
The indirect influence of IT resources on firm’s competit iveness 
Various authors have been studying the linkage between a firm´s competitive position and its 
use of information technology, IT. There exists a consensus about IT’s ability to add value for 
a firm, but however, IT does not necessarily straightforwardly lead to a sustained competitive 
advantage to the firm (Mata et al., 1995: 487).  
RBV provides a good base for research. RBV can be used to reveal the underlying 
mechanisms of various factors affecting competitive advantage (Byrd et al., 2008.) According 
to Wade and Hulland (2004),  RBV has been applied to information systems at  some extent.  
However, no comprehensive evaluation has been made yet – RBV is not originally meant to 
be for studying the linkage between information systems and the firm’s performance. 
However, RBV provides a useful perspective to examine, how information systems relate to a 
firm’s strategy and performance due to its recognition of the significance of resources. 
Bharadwaj (2000) suggests that according to the resource-based view of IT, firms are able to 
differentiate themselves based on their IT resources. Every firm uses its IT capabilities in a 
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unique way hence making them not easily imitated or substituted. In order to create a superior 
IT capability, firms should combine their IT resources in an effective way (Bharadwaj, 2000.) 
However, it is important to notice that resource-based view separates information technology 
and information systems. IT is asset-based; IS consists of a combination of capabilities that 
support IT (Wade and Hulland, 2004.) 
What is worth to notice is that IS resources seldom have a direct influence on sustained 
competitive advantage. With the help of IS resources other assets and capabilities may lead to 
the sustained competitive advantage (Wade and Hulland, 2004; Zhang, 2007). According to 
various researchers (Christensen and Overdorf, 2000; Liang et al., 2010), the key to the 
sustained competitive advantage is how firms deploy information systems, IS, capabilities in 
a superior way. Zhang (2007: 143) states “…though the necessary software and hardware 
used by a firm’s IS can be easily imitated, it is more difficult for its competitors to copy the 
unique and intangible resources the firm uses in implementing and exploiting its IS”. This 
means that when firms are assumed to be heterogeneous thus having a unique combination of 
organizational resources, the indirect effects of IT may generate an IS-based advantage 
(Bharadwaj, 2000).  
Also Zhang (2007) has studied the indirect effects of IS on firm performance. According to 
him,  there  are  three  types  of  resources  that  have  an  indirect  effect  on  IS.  These  are  firm-
specific unique knowledge and -information, unique vertical integration and related 
diversification as well as unique organizational culture and structure. From these three the 
firm-specific knowledge and -information had the largest effect on IS in improving 
profitability. The vertical integration and related diversification had an effect on profitability 
on a lesser degree and the unique organizational culture and structure did not have any effect 
on profitability. This means that the firm’s internal knowledge should be highly valued. Also 
this study supports the previous authors’ opinions (see e.g. Bharadwaj, 2000) that the indirect 
effects of IS can lead to superior performance.  
IT and firm performance 
IT in information systems (IS) research can be regarded as a complementary resource that 
multiplies the value of other organizational resources (Bharadwaj et al., 2000; Liang et al., 
2010). Following Barney’s (1991) definition of a resource, Ravichandran et al. (2009) argue 
that also IT as a resource can be considered as a valuable and non-imitable resource for an 
organization. Thus, IT resources can be compared equally with other resources, but only after 
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their role has been studied and defined (Wade and Hulland, 2004). Thus, by combining IS 
resources with other organizational resources, one can construct an integrated understanding 
about long-term firm competitiveness.  
RBV has been applied to examine the relationship between firm performance and IT. Liang et 
al. (2010) state that the use of RBV in examining the relationship between IT and firm 
performance is not conclusive when the research model does not take into account the 
organizational capabilities. They state that when organizational capabilities are understood as 
mediators between organizational resources and firm performance, the value of IT can be 
better understood. As already stated, resources are the basic units of analysis while a 
capability is the capacity for resources to perform a task or activity together. This means that 
the focus should be kept in on how IT resources can function with organizational capabilities 
as they in turn affect firm performance. 
The performance effects of IT from the viewpoint of the RBV have also been studied by for 
example Bharadwaj (2000) and Santhanam and Hartono (2003). Santhanam and Hartono 
(2003) state that a strong IT capability can result in improved firm performance. Also 
Bharadwaj (2000) found similar results as Santhanam and Hartono (2003); firms with high IT 
capability tend to outperform firms measured in financial terms (see also Melville et al., 2004: 
291). However, the utility of IT is not fully covered. Melville et al. (2004) note that the utility 
depends on the internal and external factors of the firm. Also the industry characteristics such 
as  competitiveness  may diminish  the  business  value  of  IT.  In  addition,  the  IT  resources  are  
shaped by the cultural and structural factors, which lead to varying organizational 
performance (Melville et al., 2004.) Consequently, the use of IT to generate sustained a 
competitive advantage is not straightforwardly accomplished. If it would be very easy for 
firms to use IT in a profitable way, then IT would not lead to a sustained competitive 
advantage (Mata et al., 1995.) The more a firm has skills or competencies that are hard to 
imitate, the more likely it is that those skills and competencies can be a source of sustained 
competitive advantage.  
One should also notice the importance of the IT infrastructure as enabler of superior 
performance (Bharadwaj, 2000; Santhanam and Hartono, 2003). IT infrastructure consists of a 
technical and a physical base of hardware, software, communications technologies, data and 
core  software  applications  and  a  human  component  of  skills,  expertise  and  knowledge  that  
combine to create IT services to an organization (Byrd et al., 2008). Consequently, when the 
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IT infrastructure enables a firm to realize its full potential, it can be an important factor in 
sustaining a superior performance.  
2.3 Dynamic capabilities view (DCV) 
This subchapter examines the dynamic capabilities view (DCV) and provides the basics of the 
field. Next I present the most essential terminology of the field and explain the relationship 
between RBV and DCV. 
Recently, RBV has been extended to dynamic markets, because RBV has not been able to 
define the sources of competitive advantage in change situations (Teece et al., 1997). 
Therefore, various researchers (for example Eisenhardt and Martin, 2000; Teece et al., 1997; 
Helfat and Peteraf, 2003) have been studying dynamic capabilities, which take into account 
the complex or changing environment. 
Teece et al. (1997) were one of the first ones who defined dynamic capabilities. Teece et al 
(1997:516) state that dynamic capabilities, by which firms “integrate, build, and reconfigure 
internal and external competencies to address rapidly changing environments”, may become 
the source of sustained competitive advantage when a competitive situation is changing.  
Helfat et al. (2007: 1) provide another definition for dynamic capabilities and define dynamic 
capabilities as a firm’s capacity to purposefully create, extend and modify its resource base. 
The  term  “dynamic”  refers  to  “the  capacity  to  renew  competences  so  as  to  achieve  
congruence with changing environment (…)”. The term “capabilities” emphasizes ”the key 
role of strategic management in appropriately adapting, integrating, and reconfiguring internal 
and external organizational skills, resources, and functional competences to match the 
requirements of a changing environment”. (Teece et al., 1997: 515.)  
According to the DCV, the firm’s competitive advantage bases on specific strategic 
organizational processes, sometimes called “best practices” (Eisenhardt and Martin, 2000).  
The processes are affected by the firm’s asset positions and formed based on the evolutionary 
paths. However, these competences can provide a competitive advantage only if they are 
based on routines, skills and complementary assets that are hard to imitate (Teece et al., 
1997.) Thus learning is in a significant role as it guides the development of dynamic 
capabilities.  
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Various learning mechanisms help firms to develop and improve their dynamic capabilities in 
the process of time. Johnson et al. (2006: 132) stress the need to understand the environment 
as today the technology is giving rise to innovation at a faster rate and hence greater 
possibilities to invent substitutions to already existing products and services. To answer to 
these challenges, firms should have the capability to change, innovate, be flexible and learn 
how to adapt to changing environments. This means that firms’ ability to use and grow 
dynamic capabilities highlights. Hence firms should be responsive to learn and develop 
themselves. At a practical level, these may include the recognition of the significance of the 
intuition of people, the acceptance of various ideas and that experimentations are accepted 
and part of the learning process (Johnson et al., 2006: 133.)  
Helfat et al. (2007) state that the dynamic capabilities enable organizations to identify a need 
or opportunity for change, formulate a response to such a need or opportunity and implement 
needed actions. However, different dynamic capabilities serve different purposes. Johnson et 
al. (2006: 133) state that dynamic capabilities range from formal to informal ones as well as 
include both visible and invisible characteristics within them. Examples of formal dynamic 
capabilities are alliances and acquisitions whereas embedded organizational knowledge or 
ways to make decisions are examples of informal dynamic capabilities.  
Eisenhardt and Martin (2000) extended the original definition of dynamic capabilities 
provided by Teece et al. (1997) to include the response to exogenous change (Helfat et al., 
2007). Effective ways to combine dynamic capabilities vary with market mechanism, which 
are the moderate dynamic markets and the high-velocity markets. In moderately dynamic 
markets, changes occur frequently, but follow predictable and linear paths. Also the industry 
structure is relatively stable and the players are well known. In these markets, dynamic 
capabilities rely heavily on existing knowledge. In contrast to the moderately dynamic 
markets, in high-velocity markets changes become nonlinear and less predictable. The 
industry structure is unclear and players are shifting and unclear. In these markets dynamic 
capabilities cannot base on existing knowledge and they have to count more on rapidly 
created situation-specific new knowledge (Eisenhardt and Martin, 2000.)  
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2.4 Theoretical framework 
The aim of this subchapter is to build the theoretical framework of this thesis. Later, the 
validity of the theoretical framework is tested by executing two experiments. In later chapters 
the findings are reported and discussed. 
As  known,  the  RBV  focuses  on  examining  a  firm’s  resource  base.  The  strategically  
significant resources should be heterogeneous and immobile by nature. In addition, they 
should fulfill the requirements of being valuable, rare, imperfectly imitated and non-
substituted. Thus they can generate a sustained competitive advantage. 
The definition of a resource is vast as shown; nearly everything that can be regarded as a 
significant factor for a company can be a resource, just as Wernerfelt (1984) defines; a 
resource represents everything that could be kept as a strength or weakness of a firm. In an 
organization there are both internal and external resources. Internal resources are for example 
employees and management of the firm and external resources are for example consultants or 
other help from the outside of the organization. What is common for both of these resources is 
that they can be kept as the strengths of an organization; external resources are usually 
brought into an organization to bring an outsider´s view. Hence external resources, such as 
analysts, consultants, hired experts, can be regarded as resources. There can also exist “semi”- 
external resources, which means that resources have a vague relationship to the organization 
in question, but are not continuously resources of that organization. Examples of these can be 
consultants, who have been working years in an organization. 
As RBV states, when resources are effectively used, they may generate a sustained 
competitive advantage for the firm. Hence when external resources are effectively used, they 
may  turn  out  to  be  a  vital  help  for  a  firm.  External  resources,  such  as  consultants,  are  
motivated to solve issues of an organization due to a reward, which may be either monetary or 
otherwise valuable. Thus internal motivation may also play a significant role in the value of 
external resource; if external resources are not motivated to aid the organization, their work 
will usually not be of high quality. 
However, external resources include uncertainty within them; the quality of external resources 
may vary largely while their level of heterogeneity is large. In other words, as a group of 
external resources may be eclectic, also their ability to produce high-quality analyses varies 
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widely. Some external resources may help an organization to achieve their goals more 
effectively than others.  
The uncertainty related to the analyses of external resources is in this thesis assumed to grow 
in relation with heterogeneity. This means that the more there are external resources, the more 
there are heterogeneity and uncertainty. The aim of each organization is however to receive 
diverse analyses, in other words heterogeneous analyses, but they want to reduce the 
uncertainty within them. The uncertainty, which relate to the easiness to draw conclusions 
from a vast set of analyses by external resources, is to be avoided because one cannot base 
trustful analyses based on vague analyses.  
However, the uncertainty may be lowered with the help of an IT-based application. Thus the 
first mechanism that may reduce the uncertainty concerning the analyses is called the impact 
of IT.  By codifying, structuring and sharing the information, the IT-based application can 
possibly reduce the uncertainty but at the same time maintain the level the heterogeneity. The 
second mechanism, which further may reduce the uncertainty related to the analyses, is called 
the impact of organizing. By controlling the experience-level and form of co-operation one 
can possibly further diminish the uncertainty and sustain the original level of heterogeneity.  
Next I present these mechanisms in more detail. 
1. Mechanism: The impact of IT 
The  impact  of  information  technology,  IT-impact,  consists  of  the  following  three  
mechanisms: Codification (i), structuration (ii) and sharing (iii). Codification means that 
information can be codified and divided into small analysis units with the help of an IT-based 
application. Hence more accurate analyses can be accomplished. Codified information is a 
prerequisite for the other two mechanisms, structuration and sharing, because only codified 
information can be structured or shared. Structuration is tightly linked to codification. 
Structuration is about giving a structure to codified knowledge e.g. by classifying information 
into various groups. As the knowledge is easily findable in a structured form, one can create 
more  use  of  that.  Sharing  means  that  codified  and  structured  knowledge  is  shared  with  the  
help of an IT-based application to a group of various external resources. Due to these three 
mechanisms, the uncertainty possibly reduces from state 1 to state 2, whereas the 
heterogeneity remains unchangeable. This is described in Figure 5. 
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2. Mechanism: The impact of Organizing 
The  impact  of  organizing  consists  of  the  following  two  mechanisms:  the  impact  of  co-
operation (a) and the impact of experience (b). The co-operation links to the process of 
knowledge creation, meaning that was the analysis work conducted alone, pair-wise or in 
groups. As an example, the co-operative knowledge creation may have a stronger influence 
on the reduction of the uncertainty compared to a knowledge creation, which has been 
accomplished single-handed. The impact of experience refers to the experience level of the 
external resources. One can for example divide external resources into three groups, such as 
to those who are volunteers or fans, to those who are players or similar ones and to those who 
are professional-level coaches. These three groups relate to the experiments, which are soon 
going  to  be  reviewed.  However,  there  are  differences  among  the  groups  based  on  their  
experience  level;  as  an  example  some of  the  players  know the  playing  style  of  the  team in  
question whereas other players do not. In addition, also the coaches’ level of professionalism 
varies; one cannot treat a B-level’s coach and a national-team level´s coach experience 
similarly. Hence the division into these three groups, volunteers, players and fans, is rough. 
Thus, different groups of external resources may have a different influence on the reduction 
of uncertainty. 
Consequently, via the theoretical framework the aim of this thesis is to examine the following 
research question:  
1. Does the impact of IT, in other words the codification, structuration and sharing 
mechanisms, reduce the level of uncertainty but maintain the level of heterogeneity? 
The possible transition is indicated in Figure 5 as a change from state one to state two. 
2. Does the impact of organizing, which consists of co-operation and experience 
mechanisms, further reduce the level of uncertainty but maintain the level of 
heterogeneity? The possible transition is indicated in Figure 5 as a change from state 
two to state three. 
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Figure 5. Theoretical framework 
 
Consequently, the two impacts, which are described in Figure 5, may enable a reduction of 
uncertainty and sustain the original level of heterogeneity. In case the external resources turn 
out to be a fruitful source of information, the resources may help the organization to generate 
a sustained competitive advantage. In Figure 5 state 1 is the original situation, in which 
external resources have not yet been introduced for performance analysis purposes. In state 2 
the use of an IT-based tool has possibly enabled a more accurate analysis of the situation that 
can truly aid the management of the firm. In state 3 finally by controlling the experience level 
and form of co-operation, one can possibly further reduce the uncertainty related to the 
external resources. To sum up, the aim of this thesis is to examine, can the impact of IT and 
the impact of organizing reduce the uncertainty of external resources but sustain the level of 
heterogeneity.  This theoretical  framework is tested via the two experiments,  which are soon 
going to be presented. 
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3 Methodology 
This chapter begins with a short description of the methodological framework of this thesis. I 
explain  why  case-methodology  is  the  most  suitable  for  this  study  and  how  the  data  of  this  
thesis was collected. 
This thesis is based on a qualitative research approach. The experimental part of this thesis is 
conducted by executing two experiments, in which the theoretical framework is tested, and by 
interviewing central persons. Because this thesis examines an area that has not been studied 
extensively, this study is based on a case study methodology. In addition, as for a typical case 
study, this study consists both of interviews, questionnaires and observations (Eisenhardt, 
1989b). Consequently, the evidence is qualitative by nature. 
Gerring (2004: 342) defines case study as “…an intensive study of a single unit for the 
purpose of understanding a larger class of (similar) units”. Thus a case study can be defined 
as “a research strategy which focuses on understanding the dynamics present within single 
settings” (Eisenhardt, 1989b: 534). A case study is suitable especially when the research topic 
is broadly defined, cannot be distinguished from its context and multiple sources of evidence 
are needed.  Furthermore, case study is appropriate when the situation is complex and 
involves multiple actors. Case studies can both be accomplished by using qualitative and 
quantitative methods (Yin, 2003: 3-4.) 
Because the empirical part of this study bases on two experiments, this thesis is based on a 
multiple-case study –method. A multiple-case study- method is appropriate when one needs 
to replicate cases and find similarity between the results (Yin, 2003: 3). Hence, the two 
experiments replicate each other. In addition, the experiments are exploratory experiments by 
nature; Yin (2003: 5) defines those as “…aimed at defining the questions and hypotheses of a 
subsequent study or at determining the feasibility of the desired research procedures”. 
Because the topic of this thesis has not been widely studied, new knowledge is created with 
the help of exploratory experiments.  
According to Yin (2003: 7), a case study research typically consists of two stages: data 
collection and analysis. The first stage consists of building a theoretical framework from the 
literature in order to identify the core issues. The second stage confirms or disconfirms the 
first stage. In other words, it tests how theoretically strong the theoretical framework is.  
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Benbasat et al. (1987) have studied the case research in the field of information systems. They 
found out three reasons why case study research is applicable in the field of information 
systems. Firstly, the researcher can explore information systems in a natural setting and thus 
generate theories from practice. Secondly, the case method allows the researcher to answer 
‘how’ and ‘why’ questions, which enable a deeper understanding about the nature and 
complexity of processes. Lastly, case study methodology is an appropriate way to do research 
in an area that has not been widely studied. This is often the case in IS-related studies. 
Table 1. Key characteristics of case studies (Benbasat et al., 1987) 
Phenomenon is examined in a natural setting. 
Data is collected by multiple means. 
One or few entities (person, group or organization) are examined. 
The complexity of the unit is studied intensively. 
Case studies are suitable for the exploration, classification and hypothesis development of 
the knowledge building process. 
No experimental controls or manipulation are involved. 
The set of independent and dependent variables is not specified by the investigator in 
advance. 
Changes in site selection and data collection methods can take place as the investigator 
develops new hypotheses. 
Case research is appropriate for studying “why” and “how” questions. 
The focus of case studies is on contemporary events. 
 
As stated, case studies are conducted by executing two experiments and five interviews, 
whose number of participants varies from one to four interviewees in each interview. Next I 
present the basic ideas of a video-based match analysis system and after that introduce the 
experiments at length. The data based on the results of the experiments and interviews will be 
analyzed in detail and reported in Chapter five, findings.  
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4 Context of the study 
This chapter introduces the context of the study and presents the basic idea of video-based 
analysis tools. Firstly, in order to build a general view of the context of the study, I explain in 
more detail the basic idea of video-based match analysis tools and introduce some video 
analysis tool providers.  Secondly, I present the governance structure of Finnish Football. I 
describe the roles of different actors such as clubs, coaches and players and their relation to 
video-based analysis systems. Finally, after the context of the study is presented, I explain the 
experiments in detail. 
4.1 The basic idea of video-based match analysis system 
This subchapter firstly introduces video analysis and performance monitoring in a general 
level.  The  video-based  tools  are  in  a  central  position  of  the  experiments,  as  they  allow  the  
involvement of external resources. As there are multiple definitions to the video-based match 
analysis systems, I will use the definition “video-based analysis tool”, “video-analysis tool” 
and “video analysis program” as synonyms. Finally, I introduce some video analysis tool 
providers, which are used in football, and explain their basic features. 
4.1.1 Video analysis and performance monitoring  
The use of video analysis tools has increased greatly during the last few years. Also the video-
based analysis tools have advanced substantially. As the use of various technologies in sports 
increases, the adoption of new technologies is needed if one wants to stay in the front line of 
the competition. The new technologies, such as a video-based match analysis system may 
even replace old coaching models.  
Video analysis in sports is used for assessing and enhancing the performance of a team or an 
athlete and it provides visual feedback for the coaches and athletes. Video analysis tools can 
be used in various sports, such as in football, ice hockey, gymnastics and figure skating 
(Lehtinen, 13.3.2012). With video analysis tools, one can for instance enhance the quality of 
coaching, involve more people in the coaching process and help the team or athletes into 
better results.  However, even though many sports use video analysis programs, the process of 
producing and using analyses varies widely. Also the utilization rate varies widely between 
sports. Some sports also outsource the video-based analyses to external service providers 
whereas other teams complete the analyses by themselves (Häyrinen, 18.3.2012.) 
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Video-based analysis tools have developed rapidly during the last ten years as the technology 
has advanced and improved. Nowadays video analysis is an essential part of world-class 
sports (Häyrinen, 18.3.2012), also in Finland (Lehtinen, 13.3.2012; Ukkonen, 27.3.2012). 
Due to the growing demand for video analysis programs, there are an increasing number of 
video analysis tool providers. However, different sports use video analysis tools in diverse 
ways.  
Analysis programs can be used to follow various goals that are set by the management of the 
teams. Firstly, video analysis can be used for two purposes; for technical analysis to analyze 
individual skills and for tactical analysis to analyze the team performance and tactics. Video 
analysis can thus be used for individual or and team level-analyses (Häyrinen, 18.3.2012). 
Some of the video analysis tools are also more designed for a specific sport’s need such as for 
tennis, golf or football. Secondly, video analysis programs can be used either for short-term or 
long-term  analysis.  In  the  context  of  team  sports,  short-term  analysis  concentrates  more  on  
game preparation while the long-term analysis concentrates more on player development 
According to Häyrinen (18.3.2012), most of the work is focused on the short term. Also 
Ukkonen (27.3.2012) sees that the analysis work is mostly done relating to game preparations 
on  a  short  term.  However,  video  analysis  programs also  enable  a  long-term analysis,  which  
can help the team to develop both a team’s strategy and player’s long-term development. 
Ukkonen (27.3.2012) emphasizes that video analysis should also be used in a long term in 
order  to  develop  the  players.  Lastly,  the  analysis  programs  can  be  used  to  track  individual  
player development or team’s development. At the moment the video-based analysis does not 
usually concentrate on individual level analysis (Häyrinen, 18.3.2012). According to 
Ukkonen (27.3.2012), one of the aims of Football Association of Finland is that players can 
be individually tracked in future so that players would have their own files in that software 
the team uses. The clubs should carry the responsibility for player development, because the 
national team coaches have only a limited time to analyze the national team players’ 
development on a personal level (Ukkonen, 27.3.2012).  
Regardless of the sport in question, the principle of video analyzing is the same. The 
performance is videotaped and afterwards analyzed by using a video analysis tool. One can 
also usually “tag” the performance into those events, to which the analyst wants to focus on. 
Most  of  the  video  analysis  tools  share  the  same  principle;  all  the  performances  can  be  
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collected into the library, in which videos can be browsed. One can choose a desired video 
among the videos and analyze it in more detail.  
The video analysis tools allow one to focus on specific actions within the video and explore 
for example the events frame by a frame or in slow motion. For example, all specific actions 
such as transitions from attack to defense can be viewed as thirty seconds’ pieces, which are 
marked on the video. Compared with a situation where the transitions from attack to defense 
would not be sorted out, a coherent analysis of these situations would be difficult to 
accomplish; at least it would be time consuming. Naturally, there is a wide range of analysis 
tools in the video-based analysis programs; for instance the drawing tool can be used to enrich 
the video by adding arrows, descriptions or other content. One can also compare two 
performances side by side, which is enabled by a dual screen possibility. However, the 
features depend largely on the type of video analysis tool program. For example, in the most 
advanced versions even the directions, speed and curves of the players can be tracked. 
Consequently, a video analysis program codes, structures and shares the information to the 
analysts, in other words to external resources. An effective use of video analysis programs 
may generate a competitive advantage to a team. The accomplishment of the competitive 
advantage depends on how capable a team is in utilizing and applying the video analysis tool 
it uses.  
4.1.2 Video analysis tool- providers 
At the moment the Football Association of Finland encourages its member clubs to use video 
analysis software called Dartfish. Some of the Finnish national football teams are already 
users of Dartfish. The member football clubs of the Football Association of Finland could buy 
Dartfish software at a discount price during the spring 2012. In addition, the Football 
Association of Finland utilizes Dartfish within their educations (Ukkonen, 27.3.2012). 
Some of the Finnish national football teams already are users of Dartfish. The national teams 
already possess experience with various video analysis tools in performance analysis and in 
education. The programs, such as Windows Movie Maker, Pinacle or Ulead, enable the post-
production video editing of digital video, but these programs do not possess wide range of 
features (Ukkonen, 27.3.2012.) In those programs mechanisms such as sharing or structuring 
the video into certain events have not been possible. Thus they lack in multiple features what 
the today’s video analysis programs have. 
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Next I focus on those video analysis tools that offer a wide range of features to the users. I 
concentrate  on  those  tools  that  are  applicable  into  football  and  thus  I  have  chosen  the  
following tools in examination: Dartfish, Sideline, SportVas, Espor, Sportscode, Tango and 
Prozone. These tools can be divided into two classes based on where the tagging and coding 
take place; into those tools that let the user to do the tagging and those tools that outsource the 
tagging process. Dartfish and Sideline represent the former ones while the rest represent the 
latter ones. As the Dartfish software is used for the experiments, I introduce Dartfish in detail 
compared with other video analysis tools. 
Dartfish 
Dartfish is a versatile video analysis software, which has reached a great popularity in Finland 
and worldwide. Dartfish is a video analysis program that integrates software and online tools 
for delivering a flexible, efficient and comprehensive match analysis system. It can be used 
for many purposes, such as for game strategy, skill development, player development and 
scouting and recruitment. The features depend on the version of Dartfish software; there are 
five software versions whose range of features varies (Dartfish.) Next Dartfish is going to be 
presented at length, because it is the video-based tool that is used in the both experiments. 
Dartfish gives an opportunity to “tag” the game either during the game or after the game with 
the help of a tagging panel. For example, one can tag the events during the game in order to 
do a statistical analysis of a part of the game, which can be shown to the players even during 
the half time. The tagging panel should be created before the performance or game. The panel 
can be designed specifically for each game or training; the coach creates the tagging panel 
based on what he or she wants to follow. Examples of tags are goals, transitions from attack 
to defense, free kicks, penalties and good or bad outcomes. The number of tags depends on 
the coach, how many issues he or she wants to follow in the performance or game. Usually 
there  can  be  from  eight  to  twelve  tags.  A  coach  can  also  decide  the  length  of  one  tag  
beforehand; usually one tag lasts 10-20 seconds. In practice, the tagging can be accomplished 
by using a computer in which the Dartfish software is installed, or by using an iPhone or iPad, 
which has the Dartfish mobile application (Dartfish.)  Figure 6 presents an example of a 
tagging panel  
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Figure 6. Example of Dartfish tagging panel 1 
After the game has been taped and tagged, it can be transferred to Dartfish software.  The 
performance or game with its tags can be reviewed via the Dartfish software. The software 
enables the analysis concerning all the for example corner kicks of the game or performance. 
The tags make it easy to find, review and analyze the predetermined key sequences or 
moments in a game (Dartfish.) 
The  game  or  performance  with  its  tags  can  be  imported  to  ‘Dartfish  TV’.  Dartfish  TV  is  
integrated with the features of Dartfish software. It is a video publishing and sharing platform, 
which enables a larger group of analysts to participate in the analysis process. Thus the 
external analysts can also analyze the game or performance. In order to enable the 
involvement of external analysts in the analysis process, one needs to create the user name 
into Dartfish TV. The user names can simply be established by creating an account to the 
Dartfish TV. Due to the Dartfish TV features, one can comment on specific tags or the whole 
game  or  performance.  Naturally,  one  can  also  narrow  the  amount  of  external  analysts.  The  
one  who  downloads  the  video  from  software  to  Dartfish  TV  can  control  who  can  view  the  
video and what the viewers can do with it (Dartfish TV.) 
To sum up the use of Dartfish, firstly one needs to create a tagging panel before the game. 
The tagging panel is created based on what issues a team wants to follow in the game. 
Secondly, the game must be videotaped live. Thirdly, the tagging should be done either 
                                                
1 http://www.dartfish.com/en/sports/team-
sports/index.htm;http://fettesmgmt.wordpress.com/2010/06/04/optimals-dartfish-goes-mobile/ 
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during or after the game. Fourthly, based on the taggings, one can for example do statistical 
analyses of the game or analyze specific tags in more detail. Lastly, the coach of the team can 
present the analysis of the game by distributing it via the Dartfish TV, in which, depending on 
the content protection, a large group of external analysts have a possibility to analyze the 
game (Dartfish.) 
Consequently, Dartfish TV enables a large group of external analysts to participate in the 
analysis process of the game and hence enrich the analysis of the performance. The audience 
can enrich video content by commenting and analyzing it. The Dartfish TV gives the audience 
an opportunity to interact with each other (dartfish.com.). The dialogue between the analysts 
and coaches can turn out to be valuable for the coaches and thus for the team. Hence a coach 
may enrich the analysis of the game by taking into account the analyses by external resources, 
from which examples are analysts, fans or other coaches. Thus a team can gain a competitive 
advantage due to the external resources’ analyses. 
Sideline 
Sideline is a video analysis program that enables an accurate analysis of the performance. 
Such  as  in  Dartfish,  the  game or  training  should  first  be  captured  on  film or  straight  to  the  
computer. After that, names of the players are marked and the template analysis formula is 
customized. In comparison to Dartfish, due to the naming-feature, one can form accurate 
analysis of each player’s performance. Naturally, also the team’s performance can be 
analyzed. Like in Dartfish, tags can be created in order to highlight important events of the 
game. Thus by combining text, diagrams, animations and video clips one can utilize the 
program in many different ways. Based on the amount of features, there are four versions of 
Sideline. Similarly to Dartfish, also the use of Sideline requires a license (Sidelinesports.) 
SportVas Soccer 
SportVas is Belgian company that offers very sophisticated tools for video analyses. It is 
specifically customized for the context of football. Such as in Dartfish or Sideline, the video 
should first be captured on the software. This can be accomplished either by video cameras or 
even by TV images. One can do both real-time and after-the-game- analyses. SportVas also 
enables the tagging feature, meaning that one can select the events of the games such as ball 
losses or possessions and analyze them in more detail. In addition, one can analyze one’s own 
team, one’s opponents or individual players, because SportVas Soccer includes up-to-date 
European players and teams database (SportVas.) 
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SportVas Soccer includes multiple features such as drawing, naming and writing options. As 
the features are very sophisticated, one can create a very accurate picture from the game. 
SportVas Soccer also offers services, such as game recording services by professional 
cameramen  and  women  who  can  film  the  game  from  all  perspectives  with  or  without  a  
widescreen lens (SportVas.) 
Espor 
Espor is a US owned sports video analysis company that provides game analysis through 
video production, editing, analysis and online tools. Espor offers three kinds of services for its 
customers; Espor Plus, Pro and Coding service. Espor plus is a multisport editor. One can for 
instance filter the recordings by teams, players and actions for one or multiple games.  Espor 
plus  offers  a  possibility  to  share  videos  as  cloud  based.  Espor  Pro  level  software  is  soccer  
specific, which means that the program’s features are more applicable to football such as it 
includes field graphics, tendency and performance reporting. Videos can be for example 
filtered by location, player and actions. Espor provides both plus and pro video and data 
analysis as a coding service, in which Espor does the coding of games. The turnaround time is 
24  hours.  A  user  should  first  choose  one  game  or  a  season  package  and  filter  the  clips  by  
team, player and action. In plus version only the clips are coded or in pro version statistical  
analysis and tendency reporting can be done (Espor.) 
Sportscode 
Sportscode is a video analysis tool, which is widely used in international top clubs. As an 
example, it is widely used within the premium league. Sportscode is one of the most advanced 
video analysis programs at the moment. The program enables editing and viewing the video 
even during the game. Thus, it enables a performance analysis in real time, post event or a 
combination of both on team- or on individual level. Still, the main focus of Sportscode is 
primarily on the self-analysis of live events. It has a wide range of features that support 
analyzing the performance. One can also export the performance to a public webpage for 
others to see live statistics. Hence Sportscode can be used for multiple purposes. Sportscode 
also allows combining statistics from multiple sources. Thus one can receive accurate 
information in a customized way (Sportstec.) 
Tango  
Tango is a video-based analysis tool, which outsources the tagging process. This means that 
Tango does the tagging concerning all the events and players. Once the data is synchronized 
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with the video and all the events and players are tracked, the data is put into a database. From 
the database, the coaches, players and fans receive statistics, charts and graphics, either at the 
team- or individual player’s level. There are multiple actions, from which the user can choose; 
he or she can choose between the location of the field, the player, the start situation, positions, 
the period of time, and actions. Thus there is a vast range of subjects to be analyzed. As each 
player’s moves and actions can be tracked, the effectiveness of individual feedback is 
maximized. Tango thus enables an effective communication between the players and coaches 
(Matchanalysis.) 
Prozone 
Prozone is a video-based match analysis tool, which is especially developed for football. 
Likewise in Tango, also in Prozone the tagging process is outsourced. Once the data is tagged 
and structured, it is shared to the team. Prozone consists of multiple products, from which 
examples are tracking system, post-match analysis product, dashboard, trend, and recruiter. 
With the help of the Prozone, one can receive an in-depth and vast picture current state of the 
team (Prozone.) 
Prozone video-based analysis program enables a vast range of services, such as live-analysis, 
post-match analysis, strategic club development by advanced consultancy, research and player 
recruitment. It can also be used for opposition analysis and trend analysis. The information 
about performances is presented using a range of video clips, in-depth data, animation and 
graphics giving coaching team an insight into performance. The information can be targeted 
at team- or individual level.  As Prozone also enables the live performance analysis, coaching 
team can receive an immediate insight into the performance of players on the pitch. In 
addition, Prozone enables the referee analysis. Referee analysis enables an objective analysis 
of the performance of the match. This allows coaches to identify new areas of improvement. 
(Prozone.) 
Below in Table 2 there is a comparison between the video-analysis providers. There is a vast 
range of providers, which differ between their features. Naturally, not all the features of each 
tools are presented here, only the most essential ones. 
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Table 2. Comparison between video-based analysis tool providers 
 
 
Dartfish Sideline Sportscode SportVas 
Soccer 
Espor Tango Prozone 
Coding, 
structuring and 
sharing 
x x x x x x x 
Tagging (not 
outsourced) 
x x x     
Tagging 
(outsourced) 
   x x x x 
Individual 
player tracking 
  x x x  x  x  
Soccer specific   x x x x x 
Referee analysis       x 
Statistics x x x x x x x 
 
4.2 Organization structure of Finnish football 
The goal of this subchapter is to describe the governance structure of Finnish football. In 
order to define the roles of various actors in the structure of football organization, I first 
introduce the relationships between the following actors: the Football Association of Finland, 
Veikkausliiga and the football clubs. 
x The Football Association of Finland 
The Football Association of Finland is the governing body of football in Finland. It 
consists of approximately 1000 member clubs and over 115 000 registered players in 
Finland that belong to the Football Association of Finland. The Association is the 
largest sport union of Finland. It organizes the men’s and women’s national football 
teams and is responsible for the development of football via for instance coaching 
education. The Football Association of Finland works under FIFA, which is the 
international governing body of association football, futsal and beach soccer. As a 
member of FIFA, it is also in response to all the football activities in Finland and for 
the development football. For example, the Football Association of Finland is 
responsible for organizing the football leagues and cup-style tournaments in Finland 
with the exception of the premier division of men’s football, Veikkausliiga. At the 
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local level Finnish football is administered by twelve district organizations of the 
Football Association. The district organizations are responsible for all football activity 
in their districts (Palloliitto.) 
 
x Veikkausliiga  
Veikkausliiga has been the premier division of men’s football in Finland since 1990. It 
comprises top twelve clubs of Finland. The premier division of women’s football is 
called the women’s league. The second highest level of Finnish football is Ykkönen 
(division one), whose winner will be promoted to Veikkausliiga or to the women’s 
league. The most successful teams of Veikkausliiga participate in international 
tournaments such as UEFA Champions League and UEFA Europa League. In 
addition, the clubs that play in Veikkausliiga participate also in Liigacup and 
Finland’s cup. Veikkausliiga arranges the Liigacup whereas the Football Association 
of Finland arranges the Finland’s cup (Palloliitto.) 
 
x Football clubs in Finland 
Finnish football clubs are divided into eight divisions, which are Veikkausliiga and 
divisions 1-7. In football, managers are responsible for running a football club. 
Managers’ responsibilities vary, but they usually include actions such as planning and 
implementing a strategy, delegating duties to coaches and buying and selling players 
to other teams. Coaches are responsible for the direction, instruction and training of a 
team. One or more assistant coaches and special trainers usually support the coach. 
Depending on a level a team is playing, the duties of a coach can vary widely from the 
development of a team’s technical skills to the development of a team’s tactical skills 
(Ukkonen, 27.3.2012; Palloliitto.)  
4.3 Roles of different actors and video analysis tools 
The aim of this subchapter is to shed light on the different roles of various actors in the 
context of a video-based analysis tool. Firstly I describe how the roles of clubs, coaches and 
players  relate  to  the  use  of  video  analysis  programs and  how the  different  roles  can  benefit  
from analysis programs. Finally, I describe how the roles of clubs, coaches and players can be 
regarded analogous to a business company’s roles. 
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Role of clubs and video analysis programs 
According to Marjamaa (27.3.2012), the Finnish football clubs can independently choose 
whatever video analysis tool they want to use. Hence for example the clubs that play in 
Veikkausliiga make independently decisions about their possible use of video analysis tool. 
However, the women’s or men’s national teams cannot make independently choices about the 
video analysis programs, because the Football Association of Finland decides on their 
subjects.  
Ukkonen (27.3.2012) sees that the independency of clubs may cause some issues in building 
an information network of players between the clubs and the Football Association. Because 
the clubs operate independently, there is no uniform database of players. If the Football 
Association could decide on clubs’ use of a certain video program, a common database about 
the players could be built for example with the help of Dartfish. This could be done in one 
condition; each club should share certain issues in the databases. This would ease the 
information transfer between national team level coaches and club coaches. If each club uses 
a different analysis program, a uniform database is challenging to form.  
Role of coaches and video analysis programs 
In team sports coaches are usually the ones who make decisions concerning their team based 
on  performance  analyses.  Coaching  is  thus  a  vital  resource  in  developing  a  team.  In  a  club  
environment coaching should be seen as almost the most important resource, because coaches 
can develop players' qualities (Häyrinen, 18.3.2012.) The coaches are also responsible for 
giving feedback to the players (Ukkonen, 27.3.2012). Also when the coaching is working 
well, they can develop the club. Therefore the coaches are in a key position in determining a 
club’s success (Häyrinen, 18.3.2012.)  
In practice coaches are the ones who decide what material a team gathers with the help of the 
video analysis program. For example, as known, the coaches are the ones who decide which 
events to tag and put special attention. This means that the coach sets the goals for the team 
and concentrates to develop these issues. However, head coaches are usually not in response 
of recording the matches and doing the mechanical work such as transferring the information 
from recorder to the program. Someone else such as the assistant coach usually does this 
work or injured players do it. Naturally, this has to do with a team’s size and amount of 
resources (Ukkonen, 27.3.2012.) 
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However, the video analysis programs enable the extension of team’s boundaries. The 
programs enable for example that coaches outside the team’s boundaries can analyze the 
performance and comment on it. Ukkonen (27.3.2012) still stresses the importance of 
qualified coaches in performance analysis. According to him, video analyzing has many 
aspects of which a great number is done by the coaches and not by the sports scientists or 
video analysts. Hence the use of video analysis programs is much driven by the coaches.  
Nevertheless, as a new technology is introduced that changes or replaces the old operating 
models, one should always notice that there may exist change resistance. This means not 
every coach is willing to adopt the use of a technology. Change resistance is about that people 
tend to hang on to the existing ways of doing things and existing beliefs what are sense 
making (Johnson et al., 2006: 504). Therefore new ways of actions may be difficult to adopt 
for some coaches. Häyrinen (18.3. 2012) sees that there is not that large differences in 
adopting new technologies between sports but differences between coaches can be found. 
There are also differences in the ability to utilize video analysis tools between the clubs; 
mostly  this  has  to  do  with  the  coaches  or  the  coaching  staff's  capability  to  use  this  kind  of  
technology and information. Also a club’s monetary situation may have an effect on the 
willingness or ability to adopt a new technology. However, the monetary situation of a team 
or amount of resources is not a determining factor of using a video analysis tool. The more 
important is how capable a team’s coaches are in utilizing and applying the software. Also 
essential is to consider a team’s capability to learn from the use of video analysis software 
that depends largely also on players; some players are familiar with the technology whereas 
others are not. This means that a coach must be careful with the amount of information about 
the players and performances. Neither the players nor the team make use of an excessive 
amount of information (Häyrinen, 18.3.2012.) 
Role of players and video analysis programs 
Usually players do not have an access to use the video analysis software independently 
(Häyrinen, 18.3.2012; Ukkonen, 27.3.2012) as the coaches are the ones who have the license 
to the program. However, Ukkonen (27.3.2012) states that usually the players are able to get 
the information about their performances if they like, this at least at the national team level. 
For example, the assistant coach of A-national team gathers all the information for the players 
into small files and puts them in the server. Thus players can have an access to the 
information and discuss about their performances with the coaches. However, Ukkonen 
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(27.3.2012) stresses that all the players, independent of into which age group they belong, 
should have a right to receive individual feedback from their performances 
Consequently, the roles of clubs, coaches and players link tightly together. Interestingly, one 
can consider the role of a club similar to a unit in an organization. The parent organization is 
now the Football Association of Finland, which is the parent organization for all the clubs in 
Finland. Naturally, units are part of the parent organization, such as in any other organization. 
As there are a great number of units, each unit has an independent goal, which is to maximize 
the performance of the unit. Each unit consists of the employees, managers and directors of 
the unit.  Also,  every unit  is  surrounded by a support  function such as HR or finance.  In the 
football context, now the players are the employees, assistant coaches are the managers, 
assistant groups such as kit managers or team doctors form the support functions and the head 
coach is the director of the unit. Thus, a football organization can be regarded similar to any 
other organization. I will turn back to this topic in Conclusions-chapter.  
4.4 Experiments 
The aim of this subchapter is to describe the experiments at length. The empirical part of this 
thesis is accomplished by executing two experiments.  The aim of the experiments is to 
analyze the validity of my research questions, which are based on the theoretical framework 
defined in Chapter 2.4. That is, I analyze the impact of IT, in other words does the coding, 
structuring and communicating key events using a video-based analysis system lower the 
uncertainty but maintain the original level of heterogeneity. Also, I analyze the impact of 
organizing, in other words does the co-operation and experience further lower the uncertainty 
but maintain the original level of heterogeneity. This is because different groups of external 
resources  may  have  a  different  influence  on  the  reduction  of  uncertainty,  because  their  
experience level and form of co-operation vary. The co-operative knowledge creation may 
have a stronger influence on the reduction of the uncertainty compared with an alone-done 
knowledge creation. Also, experienced external resources may turn out to be more useful than 
other external resources. Thus I examine with the help of the experiments, how external 
resources can be used in the process of performance analysis of a sports team.  
As known, the purpose of the experiments is to test my theoretical framework in practice. In 
order to find sport teams that would be interested in to participate in an experiment, I first 
contacted various sports. After contacting various representatives of different sports, it turned 
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out that the Football Association of Finland was interested to execute an experiment in a 
game of Finland national under-21 football team (U21). Also a women’s football team, VJS, 
was interested in to participate in an experiment. In addition, the coaches of the U21 and VJS 
were interested in participating in the experiment. Thus I focused on the possibilities of a 
video-based analysis tool in the context of football. In addition, both of the teams use Dartfish 
as their video analysis tool. Thus Dartfish was a natural and convenient choice for the video 
analysis software.  
However,  neither  of  the  teams  had  a  broad  experience  with  Dartfish;  they  had  just  put  
Dartfish into operations. Because of this, both experiments worked also as practices for the 
teams and analysts – none of the analyst either had previous experience with Dartfish. 
Finland’s  representative  of  Dartfish,  Risto  Lehtinen,  was  willing  to  take  part  in  the  
experiments and to assist in all the needed operations. Lehtinen kept an education event for 
the participants in both of the experiments. He also filmed and tagged the U21 game. All the 
needed resources for both experiments, such as user names for Dartfish TV, were created with 
the help of Lehtinen. He also helped with all the arrangements of the experiments. Thus 
Lehtinen’s help made the experiments possible. 
Consequently,  there  were  two  experiments  executed;  one  for  the  Finland  national  under-21  
football team (U21) on 4.4.2012 in a game between Finland and Azerbaijan. The other 
experiment was for the VJS women’s team on 14.5.2012 in a game between VJS and FC 
Viikingit. The experiment set-up was similar in both experiments. The experiments are 
explained in more detail below. 
Experiment for the U21-team on 4.4.2012 
The experiment for the U21 was accomplished on 4.4.2012 in a game between Finland-
Azerbaijan. On that day there was also an updating education of UEFA licenses for 
experienced, A- and B-level coaches, held by the Football Association of Finland. Altogether 
there were 7 participants in this experiment. One of the coaches´ learning goals in the 
education was the use of Dartfish, because the Football Association of Finland promoted 
Dartfish to all the football clubs under its control during spring 2012. The Finnish national 
under 21-team had already little experience of Dartfish.  
Before the beginning of the game the basic facts and use of Dartfish were introduced by the 
representative of Dartfish in Finland, Risto Lehtinen. After the introduction to Dartfish the 
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football game was played. All the participants watched the game live. The game was recorded 
and tagged simultaneously with the Dartfish tagging panel by Lehtinen. After the game was 
played,  the  user  names  for  the  Dartfish  TV  were  created  and  shared  to  the  participants.  
Naturally, also the game was published with its tags in the Dartfish TV for the participants. 
With the user names the participants could log on to Dartfish TV, from which the game with 
its tags could be reviewed and analyzed. The analyses were accomplished alone. 
The main goal of the participants was to analyze the transitions from attack to defense. The 
coaches of the U21-team had chosen this as the key theme of the game, because their aim is to 
create  a  unified  playing  system  among  the  national  teams.  The  aim  was  to  seek  ideas  and  
views in order to improve the performance of the U21-team. After the analyses and answers 
to questions such as opinions of the use of Dartfish or its effectiveness had been gathered via 
the questionnaire (see Appendix A), the coaches of the team were interviewed in order to 
explore, did the analyses of the participants include new, innovative and useful ideas or 
constructive criticism and how valuable they were. The head coach of the U21 assessed each 
analysis of the game on a scale of 1-3, based on both how useful and innovative the analysis 
was.  Consequently,  the  goal  of  the  experiment  was  to  assess,  how  valuable  were  the  
participants’ inputs.  
Experiment for the women’s team of VJS on 14.5.2012. 
The experiment was accomplished on 14.5.2012 in a game between VJS women and FC 
Viikingit. The VJS plays in the first division and works as a farm team for the PK-35 team. 
PK-35 plays in the’ women’s league of Finland. VJS and PK-35 share also some coaches. In 
addition,  sometimes  the  players  of  these  teams  rotate  between  teams.  However,  not  all  the  
players of PK-35 know the playing style of the VJS team. Naturally, all the VJS-players know 
their  own  team’s  playing  style.  Neither  the  PK-35  team  nor  the  VJS  team  had  previous  
experience with Dartfish. 
Before the beginning of the game, part of the participants of the experiment participated in an 
introduction session, in which Finland’s representative of Dartfish, Risto Lehtinen, kept a 
presentation about Dartfish. Those participants that were not present were afterwards advised 
about  the  use  of  Dartfish.  Altogether  there  were  36  participants  in  this  experiment.  The  
participants had the possibility to accomplish the analysis either alone, in pairs or in groups. 
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Likewise in the previous experiment, the game was recorded and tagged simultaneously, but 
this time by a volunteer person. After the game was played, it was published with its tags in 
the Dartfish TV for the participants. Naturally, before that the user names for the Dartfish TV 
were created and shared to the participants. With the user names the participants could log on 
to the Dartfish TV, from which the game with its tags could be reviewed and analyzed. 
However, unlike in the U 21-team’s game, now the participants were divided into different 
groups based on their experience level, form of co-operation and was video analysis tool 
used; (i) volunteers, no video analysis, single work, (ii) fans, single work, (iii) participants 
from PK-35, single work, (iv) participants from PK-35, pair work, (v) participants from VJS, 
single work, (vi) participants from VJS, pair work, (vii) members of VJS coaching team, 
single work, (viii) members of VJS coaching team, group work and  (ix) a national team-level 
coach,  single  work.  Thus  only  one  group  did  not  use  a  video-analysis  tool  for  creating  the  
analysis. The rest of the participants watched the game from the Dartfish TV. Compared with 
the U21- team’s experiment, there was remarkably more variation in this experiment. 
In addition, in this experiment there were more issues to be analyzed; (i) loss of the ball and 
the  attempts  to  get  the  ball  back  after  the  loss  as  well  as  how  many  players  participate  in  
building up pressure on again, (ii) which direction do the players pass to in the middle field, 
(iii) the success of 1st touch played balls vs.  the success of 2nd -3rd touches playing and (iv) 
openings from the defense line and efforts and (v) aims to score a goal. The aim of the 
experiment was to test, what kind of analyses the participants could give on these events. The 
analyses were gathered via the questionnaire that was sent to each participant. Also questions 
such as opinions about the use of Dartfish or its effectiveness were asked (see Appendix B).  
After the analyses had been gathered via the questionnaire, the coaches were interviewed. The 
goal of the interview was to find out, did the analyses of the participants include new, 
innovative  and  useful  ideas  in  order  to  find  out  how valuable  they  were.  The  coaches  were  
asked to value each analysis based on its novelty value and usefulness on a scale of 1-3. Thus 
one could examine, were there differences between the participant groups and which group 
provided the most useful analyses. However, before the assessment of the analyses the 
coaches formed an analysis of the game based on their own perceptions and analyses by 
participants in a group. This analysis, which was accomplished in co-operation, was superior 
by nature. The analyses of the participants were assessed against this superior analysis.  
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5 Findings 
This chapter reports the findings of the experiments. Firstly I present the results of the both 
experiments and discuss them from the viewpoint of the theoretical framework. Secondly, I 
present the findings of U21 –experiment based on participants’ and coaches’ assessment of 
the use of the video analysis tool. After that, I report the findings of VJS –experiment based 
on  participants’  and  coaches’  assessment  of  the  use  of  the  video  analysis  tool.  Lastly,  I  
summarize the findings of the experiments.   
5.1 Results of the experiments and research questions 
This subchapter examines the results of the experiments and analyzes them from the 
viewpoint of the theoretical work and research questions. As explained, the set-up of the 
experiments was similar but the form of co-operation and experience level of participants 
varied. Thus differences between the participants could be observed. In the U21 –experiment 
the participants were highly educated coaches. They all watched the game live and afterwards 
via the Dartfish TV. They accomplished their analysis alone. 
 In the VJS–experiment there were various participants that were divided into multiple 
groups. The participants included (i) volunteers, no video analysis, single work, (ii) fans, 
single work, (iii) participants from PK-35, single work, (iv) participants from PK-35, pair 
work, (v) participants from VJS, single work, (vi) participants from VJS, pair work, (vii) 
members of VJS coaching team, single work, (viii) members of VJS coaching team, group 
work  and   (ix)  a  national  team-level  coach,  single  work.  In  addition,  all  the  participants  
accomplished  the  analysis  either  alone,  pairs  or  in  groups.  From these  treatment  groups  the  
first group accomplished the analysis without the video analysis tool. However, the rest of the 
groups  accomplished  the  analysis  based  on  the  Dartfish  TV,  from  which  the  game  with  its  
tags could be reviewed.  
Consequently, the treatment groups were formed based on three main factors: 1) whether the 
video analysis program was used or not, 2) the type of co-operation: whether the analysis was 
executed alone or in pairs or in groups and 3) the type of expertise: a professional-level coach, 
players who know and or do not know the playing style of the team and fans. As known, the 
players  of  VJS  know  their  own  playing  style,  but  not  all  the  players  of  PK-35  know  the  
playing style of the VJS team. 
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As a result, the treatment groups of the experiments are following (number of all the 
participants, n=43): (i) analysts that did not use any video-based analysis tool when 
accomplishing the analysis, single work (9,3% of all the participants), (ii) volunteers, also 
known  as  fans,  single  work  (7,0%  of  all  the  participants),  (iii)  participants  from  PK-35  
women’s team, from which part is not familiar with VJS’s playing style, single work (27,9% 
of all the participants), (iv) participants from PK-35 women’s team, from which part is not 
familiar with VJS’s playing style,  pair work (14,0% of all the participants), (v) participants 
from  VJS  women’s  team,  single  work  (9,3%  of  all  the  participants),  (vi)  participants  from  
VJS  women’s  team,  pair  work  (4,7%  of  all  the  participants),  (vii)  members  of  the  VJS  
coaching team, single work (7,0% of all the participants), (viii) members of the VJS coaching 
team, group work (2,3% of all the participants), (ix) national team coach, single work (2,3% 
of  all  the  participants)  and  (x)  highly  experienced,  A  or  B-level  coaches  that  were  
participating in a UEFA coach education event on 27.3.2012, single work (16,3% of all the 
participants).  
The key issues, what the participants had to analyze varied in the experiments. In the U21-
experiment  the  analysts’  goal  was  to  assess  the  transitions  from  attack  to  defense.  The  
coaches of the U21-team had chosen this as the key theme of the game, because the aim of the 
Football Association of Finland is to create a unified playing system among the national 
teams. In the VJS-experiments there were more issues to be analyzed. The participants of this 
experiment were asked to assess the following issues: (i) loss of the ball and the attempts to 
get the ball back after the loss as well as how many players participate in building up pressure 
on again, (ii) which direction do the players pass to in the middle field, (iii) the success of 1st 
touch  played  balls  vs.  the  success  of  2nd -3rd touches playing and (iv) openings from the 
defense line and efforts and (v) aims to score a goal. Consequently, the aim of the 
experiments was to test, what kind of analyses the analysts could give on these events and did 
they include new, innovative and useful ideas to the coaches of each team. 
As known, the coaches of U21-team and VJS-team were afterwards interviewed and asked to 
evaluate the analyses of participants. The aim of the interview was to find out, how innovative 
and useful the analyses were. The coaches were requested to scale the analyses on a scale of 1 
(limited), 2 (fair) and 3 (excellent). When it comes to the scale of usefulness of the analysis, 
the  scale  consists  of  1  =  limited  amount  of  useful  information,  2  =  fair  amount  of  useful  
information, in other words secured already existing ideas, 3 = excellent, useful information 
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which in other words benefitted largely the coaches. When it comes to the innovativeness, the 
scale consists of 1= presented a limited amount of innovative information, 2 = presented a fair 
amount of innovative information and 3= presented a great amount of innovative information.  
The  coaches,  who  analyzed  the  contents  of  the  analyses,  were  the  head  coach  of  the  U-21  
team in the U-21 -experiment the head coaches of the VJS team in the VJS–experiment. The 
head coach of the U21-team rated the analyses by external resources based on how innovative 
and useful they were in his opinion. However, in the VJS-experiment the assessment of 
analyses was executed differently. The head coaches of the VJS team produced a versatile 
analysis in co-operation about the game based on their own perceptions and external 
resources’  analyses.  The  produced  analysis  was  hence  a  superior  analysis  of  the  game.  The  
coach team of the VJS rated the external resources’ analyses against this analysis.  
Table 3, which summarizes the results of the experiments, consists of the effecting impact, 
treatment group, usefulness and innovativeness of analysis and experiment, either U21 or 
VJS. Next I describe in detail, what each subject represents. 
x Impact  
In the table there are three impacts, IT, expertise and co-operation, which base on the 
theoretical framework and research questions. As known, the impact of IT, in other 
words the codification, structuration and sharing mechanisms, possibly reduce the 
level of uncertainty but maintain the original level of heterogeneity. The impact or 
organizing, which consists of co-operation and experience mechanisms, may also 
further reduce the level of uncertainty but maintain the original level of heterogeneity.  
 
x Treatment group  
The treatment group describes into with group the external resource, in other words 
analyst, belongs. He or she can either be a volunteer person, a fan, a participant from 
PK-35 or VJS-team, a coach from VJS-team, a national-level team coach or an A- or 
B-level coach. This classification bases on the person’s background. In addition, it 
was important to separate the treatment groups from each other, because some 
participants knew the playing style of the team in question whereas others did not, as 
well as their experience level varied.  
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x Innovativeness / Usefulness  
When it comes to the usefulness and the innovativeness of the ideas, the 1-3 rates of 
usefulness and innovativeness describe how useful and innovative ideas each analysis 
included. The higher rates the analysts received, the better analyses they were able to 
generate. Table 3 presents each analyst’s rate of his or her analysis.  
 
x Treatment groups’ average of innovativeness / usefulness 
The treatment group’s average of innovativeness and usefulness is the average ratio of 
the  rate  of  the  analyses  within  each  group.  The  higher  rates  the  group  received,  the  
better analyses they were able to produce. 
 
x  Experiment (U21 / VJS) 
Finally, there is described, into which experiment the analysts link to. The experiments 
are the U21- and VJS- experiment.  
 
Consequently, the summary of the results of the experiments is presented in Table 3. 
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Table 3. Summary of the results of the experiments 
Impact Treatment group Innovativeness 
/ Usefulness 
Treatment 
groups’ 
average of 
innovativeness / 
usefulness 
Experi-
ment 
(U21 / 
VJS) 
- Volunteers.no video 
analysis, single work 
2/2  
1/1  
1/1  
1/1  
 
1,3/1,3 
 
VJS 
Expertise, IT Fans, single work 2/1  
1/1  
1/1  1,3/1,0 VJS 
Expertise, IT PK-35 -participants, single 
work 
2/2  
2/2  
1/1  
3/2  
1/1  
1/1  
2/2  
1/1  
2/2  
1/1  
3/2  
2/1  
 
1,8/1,5 
 
VJS 
Expertise, Co-
operation, IT 
PK-35 -participants, pair 
work 
1/1  
1/1  
2/2  
2/2  
2/2  
2/2  
1/1  1,5/1,5 VJS 
Expertise, IT VJS-participants, single 
work 
2/1  
2/1  
1/1  
2/1  
 
1,8/1,0 
 
VJS 
Expertise, Co-
operation, IT 
VJS-participants, pair 
work 
2/2 
2/2 2,0/2,0 VJS 
Expertise, IT Members of VJS coaching 
team, single work 
2/2  
3/2  
2/2  2,3/2,0 VJS 
Expertise, Co-
operation, IT 
Members of VJS coaching 
team, group work 
3/3 
3,0/3,0 VJS 
Expertise, IT National team-level coach, 
single work 
2/2   
2,0/2,0 
 
VJS 
Expertise, IT Top coaches, A- or B- 
level, single work 
 
2/3 
3/3 
3/3 
2/2 
1/1 
2/3 
1/1 2,0/2,3 U21 
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As we can see from Table 3, it is evident that the more experienced the analyst is, the better 
analyses he or she can provide. Based on the average ratio of analyses, the best groups, when 
it comes to innovativeness, were produced by the members of VJS coaching team. Also the 
national team-level coach (single work) and A- or B-level coaches (single work) produced 
useful analyses. Neither of these two latter groups knew the playing style of the team in 
question. This means that if the participant has a vast experience in coaching, he or she does 
not necessarily know the playing style of the team in order to provide analyses of high 
quality. However, the head coaches of the VJS team produced the absolute best analysis when 
it comes both to the innovativeness and the usefulness of the analysis. As known, this analysis 
was done in co-operation and it summarized the coaches’ own findings with the participants’ 
analyses. This indicates that the impact of co-operation had an influence even on experienced 
coaches. In other words, experienced coaches can benefit from video analysis-tool as a 
facilitator of a conversation. Thus one can raise some aspects to the conversation and verify 
one’s own perceptions and draw conclusions. 
However,  also  when  the  VJS  participants  executed  their  work  as  pair  analysis,  their  
contribution was valuable, both in terms of innovativeness and usefulness. As the VJS 
participants  know  the  playing  style  of  their  own  team,  this  indicates  that  by  knowing  the  
playing style of the team, the impact of co-operation is great when the analysts do not have an 
extensive experience of performance assessment. In these cases one produces better analysis 
in pairs than single-handed.  
Participants without proper qualifications and experience were not able to bring in new 
insights such as innovative ideas or valuable feedback. This means that the level of 
experience had a great effect on the level of innovativeness and usefulness. However, still the 
players, who did not necessarily know the playing style of the team under analysis, produced 
better analyses than fans or volunteers without a video analysis tool. This indicates that 
players provide better analyses than fans or volunteers.  
The participants, who accomplished the analysis without the video-based analysis tool as 
single work and fans, which also produced their analyses as single work, produced the 
weakest analyses. This concerned both the innovativeness and usefulness of the analyses. 
This may be because of fans or volunteers usually do not have the same experience-level as 
the educated coaches have. Thus the quality of the analyses stays at a low level. Fans also 
seem to be too far from the reality of the team. Furthermore, without the help of a video based 
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match analysis system it seems difficult to produce any meaningful observations, analysis or 
recommendations to the coaches. Interestingly, also the VJS players, when the analyses were 
executed alone, provided some of the weakest analyses when it comes to the usefulness of the 
analyses. This refers to that the co-operation form has had a strong effect in case the players 
know the playing style of the team. 
Consequently, this means that co-operation has a positive effect on inexperienced 
participants, but experienced participants are able to produce high-quality analyses also as 
single-handed. Still, the impact of co-operation on experienced coaches was positive. 
However, so that the impact of co-operation on inexperienced participants has a positive 
effect,  the participants must know the playing style of the team. For example,  the impact of 
co-operation had only a small positive effect on the analyses by PK-35 participants. 
To sum up, video analysis itself is a valuable tool in enabling football coaches to develop the 
team’s playing system. Thus coding, structuring and sharing of key actions turned out to be 
valuable functions. Organizing the use of external analysts has also a significant role in 
improving performance. As the results show, the more experience a coach has, the better 
results she or he can yield. Thus expertise plays a major role in the quality of analyses. Also 
the impact of co-operation has a positive effect in cases, when the analysts are inexperienced, 
but accomplish the analysis in pairs. In addition, they must know the playing style of the 
team. The impact of co-operation had also a positive impact on experienced coaches. Finally, 
neither fans nor volunteers seem to be able to produce innovative or useful ideas. In addition, 
those who did not use a video analysis tool in analyses produced low-quality analyses. 
5.2 Findings of U21- experiment 
The aim of this subchapter is firstly to introduce the participants’ assessment of the use of the 
video analysis tool Dartfish. After that I report the findings of the experiment and the use of 
video analysis that came out in the interviews with the coaches and other management of the 
team. Finally, I make a summary of the U21-experiment’s results. 
5.2.1 Participants’ assessment of the use of video analysis 
The aim of the questionnaire, which was sent after the U21-game to each participant, was to 
examine how the participants perceived the use of video analysis and most importantly, did 
their analyses include innovative and useful new information to the coaches. It turned out that 
the video analysis program, Dartfish, was largely perceived as a convenient tool for analyzing 
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the team’s performance. The respondents emphasized the capability of the video analysis 
program to summarize the information as tags per themes. In other words, the structuring and 
coding mechanisms were perceived as useful. Thus the mechanisms eased and expedited the 
accomplishment of analyses. 
Dartfish was unanimously seen as a useful and valuable tool for linking the external resources 
into the development of the team's performance. However, also the participants highlighted 
the importance of expertise. The participants perceived that coaches, assistant coaches and the 
ones in coaching education should be involved in the performance analysis process. In 
addition, in half of the responses the analysts mentioned players as the ones who should be 
involved in the performance analysis process. Some respondents also pointed out that a large 
respondent group such as fans or press does not serve the object of video analysis.  
Dartfish was perceived as a useful tool for helping the teams to build a unified playing style. 
Still, its effectiveness was perceived as vague. However, the respondents viewed that a video 
analysis program still is better than the traditional communication methods, such as flip chart 
and descriptions with words. One can thus visualize the situation the one wants to 
communicate. Thus for example a team’s playing style can be driven to other teams. 
The respondents had some ideas how to develop the video analysis tool, Dartfish. It turned 
out that even though the information is in coded, structured and shared form, it may still not 
be enough in order to accomplish accurate analyses of the game situations. In other words, 
structured information per tags such as efforts could be divided into smaller pieces such as 
efforts per each situation or efforts per power play. Another idea concerns Dartfish "statistical 
tool", with which one could follow for example the team’s development. This means that the 
coaches could thus track how the team is developed in terms of how those issues that have 
been practiced in trainings, have come true in games.  
5.2.2 Coaches’ assessment of the use of video analysis 
After the responses to the questionnaire were gathered, an interview on 22.5 was held with the 
head coach of the U21-team (Mika Laurikainen), the coach of the Finland national football 
team (Markku Kanerva) and with the head of the coaching education of Football Association 
of Finland (Kari Ukkonen).  
Kanerva saw that the experiment was useful, but more responses could have increased the 
usefulness of the experiment. Thus the experiment would have given a more realistic picture 
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that the team could actually think of and implement. However, Laurikainen saw that the 
experiment gave useful feedback to him, because it ensured many aspects as one can see 
football in different ways. He argued that one can find details among the various opinions, 
which are very important. This ensures that the structuring, coding and sharing are useful 
mechanisms, which reduce the uncertainty of analyses but maintain the level of heterogeneity. 
An important aspect that came out in the interview was the information sharing aspect. 
According to Kanerva and Laurikainen personal feedback to the players is now provided via 
the server. Via the server, the tags can be viewed together with the player and the coach. In 
practice, the clips of the game are sent after the game to the individual players and discussed. 
Hence the information sharing can be done even though the players are scattered in different 
geographical locations. Hence the video analysis software enables various opinions’ existence 
and vivid discussion. 
Laurikainen, Kanerva and Ukkonen were unanimous when it comes to the information they 
need: They do not need obvious or general information; instead they need new, valuable and 
useful  opinions.  As  known,  when  the  heterogeneity  of  analyses  grows,  also  the  uncertainty  
grows. Kanerva states this as “…but if there is a big difference between the opinions, then you 
think that okay, is it here or there so it makes you wonder a bit”. This means that new 
opinions are indeed needed, but they have to be clearly pointing out specific situations so that 
the coach understands how the analysis relates to a certain situation. In addition, structured 
information inside the structured information (tags) is needed, both from the participants’ and 
coaches’ point of view. Also Laurikainen pointed out that so that ideas, that external analysts 
provide, could be more useful and implementable to practice, the analysts should be able to 
clearly point out the specific tags they want to comment. This means that also the comments 
should be in coded and structured form. 
Kanerva states that coaches’ willingness to receive criticism or differentiating opinions varies 
widely. This means that to be able to receive criticism, one needs an open-minded attitude. 
Kanerva claims that the atmosphere among football coaches is getting a little more open, but 
based on his experience, it is difficult to speak with coaches, who are very precise with their 
own actions. This has also to do with change resistance; some people are not willingly taking 
external perspectives into their business, even though while the technology allows it. 
However, Ukkonen claims that the external analysts cannot provide constructive criticism if 
they do not know the playing style and philosophy as well as the players of the team. Kanerva 
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agrees with Ukkonen; also he thinks if the analysts do not know the team and they solely 
receive some basic information about the team in a short time period, the analyses are almost 
impossible to accomplish reliably. This means that the more the analysts know about the 
playing team, the more reliable responses they can assume to receive. Ukkonen also doubts 
that in case the analyst has a personal relation to the players, it may effect negatively on 
analyses and make it difficult to provide analyses about for example playing style. The same 
applies for club coaches – if a coach reviews his or her team, the analysis may be loaded. 
Thus objectivity in performance analyses is highly valued. This is however a generally 
recognized issue – this is why external resources’ opinions are needed.  
However, Kanerva argues that the coaches’ level of objectivity depends on the level of 
professionalism of the coach. The top coaches such as national team coaches, league coaches 
or first division coaches are the most wanted people to analyze other teams’ games; the level 
of expertise of the coaches is appreciated. As for Ukkonen, he asserts that the coaches are 
always somewhat more involved with analyzing their own play, which probably has an effect 
on the objectivity. However, he notes that the main challenge for the coaches analyzing the 
game is  to  create  a  few key  points  to  be  performance  indicators.  Hence  the  analysts  should  
focus on key points and focus on quality on analyzing those key points. 
As stated, the experiment brought both useful and innovative ideas to the coaches. Kanerva 
however pointed out that the context affects the analysis; it is demanding to try to analyze a 
match, in which the players have not played together such as in this U21-team’s game. The 
U21- players did not have much training together, which affected the overall performance 
level. Thus, in order to receive reliable analyses of the performances, both the analysts should 
know the team as well as the players should be accustomed to play with each other. 
An interesting point that came out in the interview was the trust of the interviewees to those 
external analysts, A- or B-level coaches, who analyzed the game. The analysts’ expertise was 
not questioned. It turned out that the interviewees regarded fans as analysts are unreliable, 
because the expertise is highly valued. This means that diverse volunteers should not be taken 
into the analysis, if they do not possess an extensive experience in coaching. This issue can 
clearly be seen in the results of the experiments, as Table 4 indicates. However, Kanerva 
proposed that fans could be used for other purposes such as for keeping statistics, because as 
Kanerva states “…it is easier to count numbers and make facts”. Laurikainen was not willing 
to use fans, because one has to have a certain level of expertise in order to produce reliable 
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analyses as he explains “the problem is that if you are analyzing if some is succeeded or not, 
then you have the eye, was it because of that player or what and that´s why I´m doubtful for 
using fans’ expertise”.  
Also gathered and stored information can function as a support in player development. 
Ukkonen argues that following a few certain issues that are aimed to be developed, one can 
assess the development of each player over the time concerning especially long-term tactics 
or strategies. Thus the players can also follow their own development and can reinforce the 
success of specific tactics or strategies. Consequently, a video analysis program can assist a 
team,  the  coach  and  the  players  in  various  ways.  Below  I  present  a  summary  of  the  
interview’s findings. 
Table 4. Summary of the interview with U-21 coaches 
Coaches’ attitude to 
receive external analyses: 
Coaches vary widely in their willingness to receive feedback by 
others. 
Nature of information: New, innovative and useful information in structured form 
needed. Also structured information inside the structured 
information (tags) is needed. 
Nature of received 
analyses:  
Confirmed the ideas the coaches had, also brought new and 
valuable information. Coding, structuring and sharing were 
perceived as useful mechanisms. 
Reliability of analysts:  Objectivity is critical. Analyses by external, experienced 
coaches were seen as reliable, but the analyses by coaches who 
had a relation to the team were perceived as unreliable. Also, 
the analyses by fans were not perceived reliable. 
Scope of focus: One should focus on a few key issues and focus on quality. 
Analysts’ skills: Expertise is highly appreciated. 
 
5.3 Findings of VJS women´s team- experiment 
The aim of this subchapter is firstly to describe the participants’ assessment about the use of 
video analysis. After that, I introduce the coaches’ assessment of the experiment and the use 
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of video analysis that came out in the interviews with the coaches and other management of 
the team. Finally, I make a summary of the VJS-experiment’s results. 
5.3.1 Participants’ assessment of the use of video analysis 
The aim of the questionnaire, which was sent after the VJS-game to each participant, was to 
examine how the analysts perceived the use of video analysis and most importantly, did their 
analyses include innovative and useful new information to the coaches. The participants’ aim 
was to assess and analyze the five specific events but in addition the use of the video analysis 
program, Dartfish.  
The results of the experiment were in line with the U21-experiment. The use of the video 
analysis tool Dartfish was perceived as beneficial. The participants did not have to spend time 
with learning the features of Dartfish. Some features highlighted; especially the possibility to 
filter the events among the multiple events in was perceived as timesaving and convenient 
issue. The structured information helped in doing the analyses in comparison with a situation, 
in which there would not have been a video analysis tool in place. In other words, this proves 
that the coding and structuring the information function well as mechanisms. Naturally, this 
can also be seen from Table 3, results of the experiments. 
As known, in this experiment the analysts’ aim was to analyze multiple events that were (i) 
loss of the ball and the attempts to get the ball back after the loss as well as how many players 
participate in building up pressure on again, (ii) which direction do the players pass to in the 
middle  field,  (iii)  the  success  of  1st touch played balls vs. the success of 2nd -3rd touches 
playing and (iv) openings from the defense line and efforts and (v) aims to score a goal. 
However, it turned out that part of the participants thought there were too many issues to be 
followed.  Also,  some  of  the  themes  seemed  to  be  somewhat  vague,  which  complicated  the  
making of analysis. Thus this issue may have had an effect on the reliability of the analyses 
per each chosen theme. However, the chosen themes enabled the analysts to focus on certain 
topics. Thus the analyses’ reliability and validity were higher in comparison with a situation, 
where the game, in other words the information, would not have been in a structured and 
coded form – the video analysis tool, Dartfish, was unanimously regarded as a useful tool for 
analyzing the chosen themes. 
The respondents were unanimous that the video analysis tool, Dartfish, was a useful tool in 
connecting the external resources into the development of the team's performance. 
Nevertheless, such as in the U21-experiment, some of the analysts highlighted the expertise in 
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assessing the performance. The participants were mainly unanimous that coaches in all levels 
(national, club, division, area coaches) and those in coach education should be involved in the 
analyzing processes. Also, women or men football coaches abroad were proposed as analysts. 
This means the more experience the coach has, the more appreciated is the coach’s input in 
the analysis process. Many of the respondents also emphasized the role of players as analysts 
and supported their use. Some of the respondents proposed the use of junior players as 
analysts,  because  thus  they  could  also  learn  from  the  playing  team  of  the  senior  team  and  
develop their playing style. The use of fans received ambivalent reception. On the one hand, 
some respondents asserted that everyone, such as fans or volunteers, who are interested in 
analyzing performances, should be included in. On the other hand, the majority of 
respondents did not propose fans as possible external analysts. 
When it comes to the development ideas concerning the video analysis tool, Dartfish, the 
analysts had similar ideas as in the U21-experiment. The ideas varied from marking the 
players to the tags as well as to keeping statistics about the most important events of the 
game. The sharing option was perceived useful; the injured players or younger or older loan 
players could be kept posted about the game tactics and strategies, which ease coming (back) 
to the team. With the video clips one could also communicate to parents and friends about the 
game and thus that could bring more audience to the games. 
5.3.2 Coaches’ assessment of the use of video analysis 
After the responses to the questionnaire were gathered, an interview on 31.5 was held with the 
head coach of VJS-women’s team / the head analyst of PK-35 women’s team (Jari Väisänen), 
the coach of VJS-women’s team (Pasi Oikarinen) the head coach of the PK-35 women’s team 
(Pauliina Miettinen), the coach of the PK-35 women’s team (Veli-Matti Helasterä) and with 
the professional, national-level team coach (Anne Parnila).  
Miettinen, Väisänen and Parnila regarded the experiment as a useful and a good lesson as well 
as perceived the use of video analysis beneficial. The video analysis tool enabled the analysis 
of the chosen key themes. Without the analysis tool, one could not have accomplished such 
accurate analyses of the key themes. According to Parnila, the most important feature of a 
video analysis tool is to deliver the most essential information about the performance to the 
coaches as soon as possible after the game. One should also be able to provide real-time 
feedback for the players, for example during the game breaks. A video analysis tool should 
also be handy to use so that one does not have to spend time learning to use the software.  
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Nevertheless,  the  role  of  the  person  who  tags  is  critical.  If  the  person  who  tags  does  not  
understand football, lots of issues can escape one’s attention. However, if the themes are 
somewhat easy to follow, such as goals, also players or whoever can be the one who tags the 
game. If one wants to follow more complicated issues, one should be familiar with football 
and tactical issues of the team as if the person tags the wrong issues, it can cause more harm 
than  benefit.  In  addition  to  the  critical  role  of  the  person  who  tags,  the  themes  should  be  
clearly defined. Väisänen and Miettinen recognized that the themes should have been more 
extensively described. As the themes were not narrowed, they left plenty of room for 
interpretation. Thus the reliability of the analyses would have been higher, if the themes 
would have been narrowed in their scope as well as clearly and accurately defined.  
In addition, Miettinen saw that the contrary opinions of external analysts may actually harm 
the coach’s own interpretation of the performance. Thus sometimes the analyses by external 
analysts may confuse one’s own image. Miettinen however highlights that the level of 
analyses depends on who is analyzing the game; for those analysts, who do not understand the 
playing style of the game, is challenging to produce useful analyses. This means that expertise 
is once again underlined; the experts provide more reliable analyses. 
The themes, which are under analysis, vary depending on the coach, situation and team. Each 
coach has diverse points, in which he or she wants to utilize external analysts‘ analyses 
(Väisänen and Miettinen.) Miettinen states that the chosen themes depend on the goal of the 
team. These goals can vary in each game. As the goals of games vary, the themes also vary. 
On the other hand, one solution is to make a coaching plan at the beginning of the season and 
choose  a  few  themes.  Thus  the  development  of  the  themes  could  be  tracked  and  hence  the  
team’s performance could be enhanced. Taken into larger context, an organization should 
have some certain issues to be followed, in other words key performance indicators, whereby 
an organization can evaluate its success of certain activities in which it is engaged. Such as in 
a typical organization, the key performance indicators should be carefully chosen. This should 
be also the case in football. 
When it comes to the use of players as analysts, Miettinen and Väisänen pointed out that the 
players’ understanding about their playing vary based on the playing history. The point of 
view changes when players become coaches; players and coaches view the game from other 
angles. Taken into larger context, this means the management of an organization has a 
different point of view when analyzing the performances of the organization compared with 
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employees of that organization. On the other side, Väisänen emphasized that it is beneficial to 
let both the players and coaches to analyze the performance, because they have diverse points 
of view and one can thus learn from another.  
It turned out that it would be useful to also follow the individual player’s performance. Thus 
one could visually provide feedback, what are the benefits and disadvantages of each player. 
This means that the sharing mechanism is at an important position what it comes to the 
information sharing – the more the information between the coaches and players is shared, the 
better. In addition, it turned out that competitors’ performance is vital to track. Miettinen 
states that sometimes tracking competitors’ performances may be even more important than 
the assessment of the team’s own performance against the competitor. At the moment 
generally the coaches do not have much time to analyze competitors’ performance, this at 
least at junior- team level. The more advanced the teams are, the more accurately the teams 
track their competitors’ performances. However, even though the senior-level teams film their 
performance, the information’s utilization rate is low (Miettinen and Väisänen.) This means 
that a video analysis tool can be a great benefit for the teams; if the performances of various 
teams could be kept on one platform, for example, in Dartfish TV, the analysis of competitors 
would be easier to accomplish. Hence the sharing mechanisms can be of great benefit for the 
teams. However, so that information can be disseminated effectively, it must be in a 
structured and coded form (Oikarinen and Väisänen).  
According to the coaches, the heterogeneity and diversity of the analyses were large. 
However, there were to some degree similar issues among the analyses (Väisänen). The 
participants’ analyses supported coaches’ views and brought up issues, into which the coaches 
had not paid that much attention but were critical concerning the team’s performance. Thus 
the participants’ analyses were valued and regarded as innovative. Oikarinen also pointed out 
that the fan perspective may be beneficial, as there is a vast range of fans – some of the fans 
are more experienced than others.  
According to Parnila and Miettinen, some of the central benefits of video analysis tools are 
the tracking of the individual player’s development, playing in general and team playing. A 
video analysis tool also saves time when tagging the various events. Consequently, the 
analysis becomes more versatile as one can develop the players more effectively due to the 
more appropriate analysis methods. One of the benefits is also an enhanced motivation of 
players. Also the efficiency of meetings increase as one can visually show the feedback to 
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other players or coaches. The visual feedback, was it negative or positive, helps the players to 
develop.  
Consequently, both the experiments show that a video analysis tool can truly help the teams, 
the  coaches  and  the  players  in  various  ways.  Below  I  present  a  summary  of  the  VJS’s  
interview’s findings. 
 Table 5. Summary of the interview with VJS and PK-35 coaches  
Coaches’ attitude to receive 
external analyses: 
External analyses needed, as they bring new, innovative and 
useful analyses to the coaching team and confirm coaches’ 
opinions. 
Nature of information: New, innovative and useful information in structured form 
needed. Also sharing the information is vital, both from the 
team’s and player’s point of view. 
Nature of received analyses: The more experienced the analysts are the better analysts 
they provide. Thus expertise is required. 
Reliability of analysts: Analyses by external, experienced coaches were seen as 
reliable. 
Scope of focus: One should focus on a few key issues and turn them into key 
performance indicators, through which a team’s 
development is measured. The KPIs should be clearly 
defined. 
Coaches’ skills: Expertise is highly appreciated. 
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6 Conclusions 
This chapter firstly presents a research summary and summarizes the main findings.  After 
that managerial implications are presented. Finally, limitations of the study and suggestions 
for further study are presented.  
6.1 Research summary 
The purpose of this thesis was to investigate the use of external resources in performance 
analysis. As known, resources are in a key position when determining a firm’s success. Those 
firms  that  are  able  to  utilize  their  resource-base  successfully  tend  to  be  more  successful  in  
comparison with other companies (e.g. Wernerfelt, 1984; Barney, 1991; Peteraf, 1993). The 
resource-based view (RBV) examines how a firm’s resource base should be managed and 
what  requirements  resources  must  fulfill  so  that  they  can  generate  a  competitive  advantage.  
According to RBV, these requirements that resources should satisfy are the assumptions of 
resources being rare, valuable, imperfectly imitable and non-substitutable. In addition, they 
must be immobile and heterogeneous. According to the dynamic capabilities view (DCV), so 
that a firm can sustain a competitive advantage, one should renew and develop his or her 
resource base. Consequently, RBV and DCV provide a versatile view on how a firm should 
manage its resource base so that it can achieve superior performance.  
However, RBV and DCV do not actually explain issues such as if external resources are used, 
how they should be arranged and managed. The use of external resources is not widely 
examined. By external resources are meant those resources that do not belong to the company 
permanently; they rather can for example assist an organization in specific situations. As an 
example, consultants or some other external analysts can be regarded as temporary resources 
of  a  company,  which  work  for  the  company  for  a  limited  time  period.  In  this  thesis  I  
examined, can external resources be used effectively in performance analysis or strategy 
formulation processes with the help of an IT-based tool. 
As we know, the more there are external resources, the more there are heterogeneity and 
uncertainty. By heterogeneity I mean the broad scale of analyses by external resources and by 
uncertainty  I  mean  the  difficulty  to  draw  conclusions  from  the  vast  set  of  analyses.  Hence  
there is a positive relationship between heterogeneity and uncertainty. In this thesis I 
examined, does the use of an IT-based analysis tool lower the uncertainty but maintain the 
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heterogeneity, because the IT-based analysis tool codes, structures and shares the information 
to external resources. Thus the analyses can be conducted easier, more reliably and more 
effectively. In addition, I examined that by controlling the form of co-operation and level of 
experience, can the uncertainty related to the analyses by the external resource be further 
lowered  without  lowering  the  original  level  of  heterogeneity  of  the  external  resources.  I  
examined this set-up is in the context of football, in which an IT-based analysis tool was 
represented by a video-based analysis tool. The video-based analysis tool allows a large group 
of people to become analysts for a limited time. Thus the external resources can be used for 
example in performance analysis processes or in strategy formulation processes.  
To tackle the issue of uncertainty, I studied the effectiveness of the impact of IT, which 
consists of the codification, structuration and sharing mechanisms that the video-based 
analysis tool allows. I also examined, can the impact of organizing, meaning the form of co-
operation and level of experience, further diminish the level of uncertainty. Thus my research 
questions were the followings: 
1. Does the impact of IT, in other words the codification, structuration and sharing 
mechanisms, reduce the level of uncertainty but maintain the level of heterogeneity?  
2. Does the impact of organizing, which consists of co-operation and experience 
mechanisms, further reduce the level of uncertainty but maintain the level of 
heterogeneity?  
To examine these research questions, the methods of the study consisted of two experiments; 
one  for  the  U21-national  football  team  and  one  for  the  VJS  women’s  team  and  interviews.  
Next I present the findings of the experiments and draw conclusions. 
6.2 Main findings 
The main findings of the study show that a video analysis video analysis itself is a valuable 
tool in enabling football coaches to develop the team’s performance. The external resources 
are able to bring new and valuable insights into the use of the coach. The impact of IT, 
meaning coding, structuring and sharing of key actions, turned out to be valuable functions. 
Furthermore, the more there is heterogeneity, the more benefits are achieved. Also, the use of 
video analysis made it easier for coaches to benefit from the analyses. This means that the use 
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of video analysis reduced the uncertainty related to the external resources’ analyses but did 
not reduce the original level of heterogeneity. 
In addition, organizing the use of external analysts has a significant role in improving 
performance. The most useful and innovative ideas came from experienced experts. The 
results show that the more experience a coach has, the better analyses she or he can produce. 
The experienced coaches could produce useful and innovative analysis alone, but the most 
superior analysis was accomplished in a group of experienced coaches. Thus the impact of co-
operation was clearly positive for experts. The impact of co-operation had also a positive 
effect in cases, when the analysts were inexperienced but knew the playing style of the team, 
and accomplished the analysis in pairs. Finally, neither fans nor volunteers seem to be able to 
produce innovative or useful ideas. In addition, those who did not use a video analysis tool in 
analyses produced low-quality analyses. 
Other findings that came out in the interviews with the coaching teams or from the 
participants show that the coaches and participants are unanimous that external resources’ 
analyses are needed, as they bring new, innovative and useful analyses to the coaching team 
and confirm coaches’ opinions. Still, the information should be in a structured form so that a 
coach understands which events or situations are meant with the analyses. Also the sharing-
mechanism was seen important, especially as an enabling factor for an open discussion 
between the coach and players. Furthermore, the external resources’ objectivity was perceived 
as critical. Analyses by external, experienced coaches were seen as reliable, but the analyses 
by coaches who had a relation to the team were perceived as unreliable. The analyses by fans 
were not perceived reliable. This means that expertise of external resources is highly 
appreciated. A team should also carefully establish its goals, which should be accurately 
followed with the help of the video-based analysis tool in order to reach the goals of the team. 
The  management  of  an  organization  must  narrow  the  scope  of  the  situations,  in  which  the  
management  needs  external  resources’  opinions.  In  addition,  as  a  new  technology  is  
presented, it may destroy old operational models and thus cause frustration, which leads to 
change resistance. Some coaches are better than others in adapting new technology and 
operations models.  
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6.3 Theoretical and managerial implications 
As stated, there does not exist a variety of studies that examine the use of external resources, 
this at least in the context of sports. Thus this study presents interesting insights about the use 
of  external  resources.  Even  though  this  study  examines  the  use  of  external  resources  in  a  
football context, one can draw cautious generalizations to the field of business. One should 
though notice that more research is needed so that the next presented generalizations can gain 
more validity.  
As known, one can consider the role of football team similar to a unit in an organization. 
Similarly, the players of a team can be regarded similar to the employees at a unit. 
Furthermore, assistant coaches are similar to the managers of the unit, kit managers or 
physiotherapists are similar to the support function of an organization and the head coach of 
the team can be regarded similar to a director of the unit. The units are part of the 
organization. Each unit consists of at least the employees, managers and directors with an aim 
to maximize their performance. 
In the world of business, the use of external resources is considered increasingly important. 
Organizations sometimes use external resources, such as consultants or other analysts’ 
opinions to their business needs. This study suggests that the experienced experts, such as 
competitors’ managers or those who have a deep knowledge of the field of the organization, 
can provide insightful analyses about the organization´s and unit’s situations, when the 
information is in coded, structured and shared form so that one can analyze the problems or 
operations at length. In other words, when the data about the organization’s situation is in 
easily analyzable form with the help of an IT-based tool, experienced experts can truly help in 
the performance analysis processes of the organization as they bring new, innovative and 
useful analyses to the management of the unit and enrich the management’s analysis about the 
unit’s situation. Naturally, the benefit from using external resources depends on how capable 
the management is in utilizing their analyses – some managers are better and more willing to 
take external perspectives in their decisions than others. 
Furthermore, the unit’s employees can produce good analyses when they co-operate. Once 
again, the information about the organization’s performance should be in coded, structured 
and shared form so that one can analyze the situation accurately. This can be done with the 
help of an IT-based tool. The unit’s employees can give fruitful recommendations concerning 
their own unit´s situation. The longer experience the employees have, the better 
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recommendations they are able to produce. An IT-based tool can also be used for enabling a 
mutual conversation between the employees and management. However, the use of fans of 
the  organization  or  those  who  do  not  possess  knowledge  of  the  unit  or  of  the  field  of  the  
organization, seem not to produce innovative or useful analyses, even though they have the 
data about the organization in structured, coded and shared form. This study also suggests that 
the use of those volunteers, who do not have the information about the organization in a 
clearly defined form, have no possibilities to produce insightful analyses.  
Consequently, this study suggests that a temporary extension of the organization’ limits by 
the virtue of the use of external resources can benefit the organization greatly. An IT-based 
tool enables resources’, who do not belong to the organization continuously, efficient use for 
analysis purposes. Thus, the use of external resources for analysis purposes is recommended, 
when a rich, useful and innovative analysis about the firm’s situation is needed. 
6.4 Limitations of the study 
As every study is imperfect, naturally this study has also its limitations. One limitation of this 
study concerns the amount of observations.  The validity of experiments would have been 
higher, if there would have been more participants participating in the experiments. Naturally, 
also more experiments would have increased the validity and reliability of the research 
results. Since the data for the study was relatively small, the implications made should be 
considered as suggestive only, especially when it comes to the generalizations of the results.  
Another limitation of this study concerns the context of the study. In order to form a vaster 
view of entirety of the use of external resources, one should verify the findings in other 
contexts. Naturally, similar kind of experiments should be conducted in business 
organizations so that one can generalize the results of this thesis into business contexts 
reliably. Thus, the drawn conclusions of this study should be considered as suggestive only in 
business contexts. However, the use of consultants and other external help in business 
organizations is actually the very same idea as it is in the context of this thesis – external 
analysts are used for producing new, useful and innovative analyses from various points of 
view.   
Taken into consideration that both of the experiments were practical assignments, whose 
purpose for the teams and the participants was to practice the use of Dartfish, the reliability 
and validity of the experiments may have suffered to some degree. This is because the 
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participants and teams were not experienced with Dartfish. However, even though the 
experiments were executed as practicums, they produced insightful findings about the use of 
external resources and were beneficial.  
6.5 Suggestions for further research 
The empirical research of this thesis provided interesting findings about the use of external 
resources in sports organizations. However, possible further studies could concentrate on the 
verification of the research results of this thesis in other contexts. Even though the findings of 
this thesis support the use of external analysts in the performance analysis situations of a sport 
team, the findings should be tested in another area, such as within business. More research 
attention should be thus given to the context of the study and to the external resources. 
Consequently, the findings of this thesis should be repeated in other contexts in order to 
examine how well the findings of this research apply to other industries. 
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Appendices 
Appendix A: Questionnaire for the participants in the U21- experiment 
x Name of the participant 
 
x Was Dartfish easy to use and learn? 
 
x Describe what kind of benefits you experienced from the use of Dartfish? 
 
x Was Dartfish useful for analyzing the chosen theme, for analyzing the transitions 
from attack to defense? 
 
x What ideas and suggestions do you have for the use of Dartfish into the development 
and analysis of the teams’ performances? 
 
x What kind of external experts you think should be connected with such video analysis 
process (such as top coaches, other coaches, fans, players)? 
 
x What kind of findings and recommendations you have about the transitions from 
attack to defense for U21-team based on this analysis? 
 
x Was Dartfish useful for establishing a unified playing style between the national 
football teams? 
 
Appendix B: Questionnaire for the participants in the VJS- experiment 
x Name of the participant 
 
x Did you see the game live or via the Dartfish TV? 
 
x Was Dartfish easy to use and learn? 
 
x Describe what kind of benefits you experienced from the use of Dartfish? 
 
x Was Dartfish useful for analyzing the selected themes? 
 
x What ideas and suggestions do you have for the use of Dartfish into the development 
and analysis of the teams’ performances? 
 
x Do you think that Dartfish is a useful tool for connecting external resources into the 
development of the team’s playing style? 
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x What kind of external experts you think should be connected with such video analysis 
process (such as top coaches, other coaches, fans, players)? 
 
x Did you see the game live? 
 
x Choose in which respondent group do you belong 
 
x Did you accomplish the analysis alone or pair-wise? 
 
x If you accomplished the analysis in pairs, who was your partner? 
 
x What kind of findings and recommendations you have on the following theme: Loss 
of the ball and the attempts to get the ball back after the loss as well as how many 
players participate in building up pressure on again? 
 
x What kind of findings and recommendations you have on the following theme: 
Which direction do the players pass to in the middle field? 
 
x What kind of findings and recommendations you have on the following theme: The 
success of 1st touch played balls vs. the success of 2nd -3rd touches playing? 
 
x What kind of findings and recommendations you have on the following theme: 
Openings from the defense line and efforts? 
 
x What kind of findings and recommendations you have on the following theme: Aims 
to score a goal?
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Appendix C: The most essential articles in the RBV-literature 
 
Name Theory Results: theoretical Same insights with 
other authors 
Own remarks 
A resource-based 
View of the Firm 
(Wernerfelt, 
1984) 
Develops tools for analyzing a firm´s 
resource position and looks at some strategic 
options. Turns out that resource perspective 
provides a basis for addressing key issues in 
formulation of strategy for diversified firms. 
Looking at firms in terms of their resources leads 
to different insights than the product perspective. 
One can identify resources that lead to high 
profits. In addition, an acquisition can be seen as 
a  purchase  of  a  bundle  of  resources.   Also,  a  
balance between the employment of existing 
resources and development of new ones must be 
kept. 
Barney (1991:175) 
shares Wernerfelt’s 
(1984) ideas: "What a 
firm wants is to create 
a situation where its 
own resources directly 
or indirectly makes it 
more difficult for 
others to catch up" 
A ground-breaking 
article; often cited in 
many articles. Founded 
the basis of RBV. 
Firm resources 
and sustained 
competitive 
advantage 
(Barney, 1991) 
Aims to specify the conditions under which 
such firm resources can be source of 
sustained competitive advantage for a firm. 
Four empirical indicators of the potential of 
firm resources to generate sustained 
competitive advantage, value, rareness, 
imitability and substitutability are discussed 
as RBV assumptions.  
Competitive advantages cannot be bought from 
open markets. Resources must be rare, 
imperfectly imitable and non-substitutable and 
must be already controlled by a firm (so called 
VRIN-attributes). Sustainable competitive 
advantage is achieved by implementing fresh 
value-creating strategies that cannot be easily 
duplicated by competing firms.  
Eisenhardt and Martin 
(2000) research's 
results support 
Barney's (1991) 
ground-breaking 
article. 
Was  one  of  the first 
ones, who defined the 
conditions for 
competitive advantage 
and sustained 
competitive advantage. 
Forms the very basis for 
RBV. 
Competing on 
resources (Collis 
& Montgomery, 
1995) 
RBV sees companies as collections of 
physical and intangible assets and 
capabilities. Strategically valuable resources 
are those that are vital for a company, 
dif¿cult to copy, depreciate slowly, company 
controls their value, can’t be easily 
substituted and are superior to similar 
resources the competitors have. 
RBV includes both internal and external analysis 
of the environment/firm according to the article. 
Hence no two companies are alike. Strategically 
valuable resources are important for a company, 
which enable one to perform activities better or 
cheaper. Strategically valuable resources share the 
following characteristics: (i) dif¿cult to copy, (ii) 
depreciate slowly, (iii) company controls their 
value, (iv) can’t be easily substituted and (v) 
superior to similar resources your competitors 
owe. 
Collis & Montgomery 
(1995) base this article 
on resource-based 
thinking. 
 
Very good conceptual 
work that examines the 
attributes of important 
resources at length. 
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The core 
competence of the 
corporation 
(Prahalad & 
Hamel, 1990) 
Presents an idea about portfolio of core 
competencies. States that core competencies 
create a unique, integrated system that 
reinforces firm position, which competitors 
cannot easily copy. Organizations are judged 
based on their ability to nourish core 
competencies. 
The following steps should be taken in order to 
maximize the portfolio of competencies: Clarify 
core competencies, build them and cultivate a 
core-competency mindset. Focusing on core 
competencies creates unique, integrated system 
that reinforces firm's production amount and 
skills; this is something that competitors cannot 
copy. Thus a firm's competence leadership should 
be defined. 
So as Barney (2001) 
and Wernerfelt (1984) 
state, also Prahalad & 
Hamel state that a core 
competence must be 
difficult for 
competitors to imitate. 
Therefore there must 
be a complex 
harmonization of 
individual and 
production skills. 
Great insights about 
how core competencies 
help the companies to 
keep their edge over 
competitors. One should 
realize where the 
competition power 
comes from; core 
competencies are in the 
main role. 
Is the resource-
based view a 
useful perspective 
for strategic 
management 
research? (Priem 
& Butler, 2001) 
RBV might achieve theory status with 
additional conceptual work to overcome the 
challenges, because RBV does not presently 
meet the empirical content criterion required 
of a theoretical system. Priem & Butler 
(2001) state that the strategy concept of 
value remains outside the RBV.  
Considerable conceptual work remains before 
RBV can meet the requirements of a theoretical 
structure. The main conclusions are that RBV is 
tautological, different resource configurations can 
generate the same value for firms and thus no 
competitive advantage, the role of product 
markets is underdeveloped in the argument and 
the theory has limited prescriptive implications. 
Priem & Butler base 
their criticism on the 
basic assumptions in 
the RBV, and thus 
criticize the RBV. 
A theory is not a good 
theory without 
constructive critics. 
Thus Priem & Butler 
(2001) provide justified 
criticism about RBV. 
Continues the large 
discussion about RBV’s 
worthiness as a 
scientific theory. 
The resource-
based view within 
the conversation 
of strategic 
management 
(Mahoney & 
Pandian, 1992) 
The paper claims that there are three major 
programs that are intertwined with RBV-
framework; traditional strategy, 
organizational economics and industrial 
organization research. The purpose of the 
paper is to combine discussion between the 
three different angles.  
The paper finds out that the RBV can connect the 
three streams into one theoretical framework. The 
RBV incorporates competencies and 
heterogeneous capabilities-thinking.  Also the 
RBV fits within the organizational economics 
paradigm. In addition, the RBV complements the 
industrial organization research. 
Mahoney & Pandian 
(1992) share the 
principles of the earlier 
strategic management 
theorists. 
Good insights that 
enforce the RBV’s 
position as a scientific 
theory. 
The cornerstones 
of competitive 
advantage: A 
resource-based 
view (Peteraf, 
1993) 
This paper further examines the theoretical 
framework of RBV. The paper develops a 
general model of resources and firm 
performance, which integrates the various 
fields of research and provides a common 
ground from which further work can done. In 
addition, the paper clarifies the basic issues 
of  RBV  and  thus  facilitates  the  continuing  
dialogue among diverse scholars. 
The essence of the framework developed here is 
that four conditions must be met for achieving 
sustainable competitive advantage: (1) superior 
resources (firm heterogeneity within an industry), 
(2) ex post limits to competition (i.e., isolating 
mechanisms), (3) imperfect resource mobility 
(e.g. nontradeable assets and co-specialized 
assets), and (4) ex ante limits to competition. 
Similar insights with 
the leading RBV-
theorists such as 
Barney (1991), 
Wernerfelt (1984) and 
Peteraf (1993). 
Clarifies the theoretical 
framework of RBV. 
Great insights that 
enforce RBV's position 
as a scientific theory. 
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Theory and 
Research in 
Strategic 
Management: 
Swings of 
Pendulum 
(Hoskisson, Hitt 
& Wan, 1999) 
The research examines the continuum of 
strategic management theories. In each time 
period different actors or issues were 
emphasized and a new, more constructive 
theory  is  born  based  on  the  lacks  and  
criticism of the earlier era.  Hoskisson et al 
state that today's RBV is born based on 
organizational economics theory, industrial 
organization theory and early development. 
Each time period has had a different focus on how 
competitive advantage is born; the focus has 
fluctuated from internal to external focus. Today 
the focus is in the middle; Both the external and 
internal perspective is being taken care of.  Due to 
the enhanced research methods, RBV is 
nowadays more respected as a scientific theory.  
The article shares the 
insights by the most 
influential writers of 
each time period. 
An excellent article, 
which explains the 
historical roots of RBV 
and thus provides great 
insights.   
 
 
 
 
